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‘CONTRIBUTING 
TO AMERICAN 


SUPREMACY 
IN AVIATION 


LEETWINGS’ Engineering has 

constantly kept pace with ad- 

yancements in the Aviation 

Industry, continuously cooper- 
ating to further the progress and 
employment of Stainless Steel and 
Aluminum Alloy Surfaces in their 
steadily expanding applications, 
and also the development of Hy- 
draulic Equipment. 


Fleetwings reliability in engineer- 
ing, workmanship and the main- 
tenance of delivery schedules is 
meeting the exacting demands of 
both Civil and Military Aircraft 
Builders, and includes the produc- 
tion of Wings, Fixed and Movable 
Surfaces, Tanks, Fire Walls, Am- 
munition Boxes, Bomb Chutes, Hy- 
draulic Equipment, Landing Gears, 
etc. 
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POPULAR AVIATION 


At left—Class in Meteorology. 
Below—Link Trainer. 


arks Leadership Training 
Equips You to 


GROW with Aviation 


@ You who are interested in making aviation your life’s work must 
carefully consider the type of training necessary for success. You 
are doubtless thinking far ahead of your first job in aviation and 
realize the advantages of an education that trains you for eventual 
leadership. 


The curriculum of Parks Air College has been carefully designed 
to give you the broad training that will enable you to grow with 
the years and with the aviation industry. Parks equips you with 
the type of training that develops your capabilities for leadership 
and the acceptance of increased responsibilities following your 
first position. 


It is the aim of Parks to provide the aviation industry with a 
dependable source of new personnel, young men who are qualified 
for eventual leadership. That Parks achieves this aim is proven, 
not only by the important fact that the demand for Parks 
graduates usually exceeds the supply, but by the subse- 
quent careers of Parks trained men who have risen to posi- 
tions of leadership. 







@ Accredited by the Superin- 
tendent of Public Instruction 
of the State of Illinois. Civil 
Aeronautics Authority approved 
asanadvanced flightand ground 
school and mechanics school. 
Accredited by and cooperating 
with the United States Army 
Air Corps in giving flight and 







In circle—Ready 


for a Test Flight. 
Above— Machine 



















If you are interested in growing with aviation, in preparing 
yourself for positions that bring increased compensation as 
well as greater responsibilities, it will pay you to analyze and 
compare the training offered by Parks Air College. Parks 


offers you a college education in each of the four major branches mechanics training. ---—-— 
of aviation — its four courses are: Professional Flight and 
Executive, Aviation Operati iv aintenance 
cutive perations and Executi e, M | Parks Air College 
Engineering and Aeronautical Engineering. 1 East St. Louis, Hlinois. Section PA-4 


Please send me details of Parks four major courses in 
commercial aviation training. 






The coupon will bring you full information on Parks four 
courses of study and the new 64 page catalog. It is yours with- _ 
out cost or obligation. Send your coupon to Parks today. 


o 






PARKS AIR COLLEGE Eas: st. Louis, Minois 





east 
on this 


week on the 
starting work 
through Washing 
excellent ex 
Then up to 


PENT a 
just before 
issue. Stopped 
ton to visit the Air Corps’ 
hibit at Bolling Field 








Baltimore for a day of watching Mar 
tin build bombers for the French. Or 
to New York for a look at Swede 

batch of Republic fighters, a previ 

of the Navy’s newest mid-wing fight 

at Grumman and instruments and gad 
gets galore at Sperry. Made the rounds 
out on Long Island in a _ borrowed 
Stinson “105” and gave Grumman’ 
test pilot his first ride in a lightplan« 
Dinner one night with the Zack Mos 


leys, followed by a preview of “Smil 
Jack’s” adventures up to about April 
(which we promised not to reveal 
A look at LaGuardia’s Peep Show (1 
cents a peep) while waiting for 
airliner, then four hours of c 
good food, reading and listening to 
radio as we flew over blizzards, home 
ward bound. 


i 


* + * 


HILE our ship was letting dow: 

for a scheduled stop at Pittsburg] 
we found ourselves cooking up a smoke 
abatement scheme in which aviation 
might play an important role As 
flew over the smokestacks that have 
belched Pittsburgh into the position 
one of the dirtiest cities in the country 
we wondered why some enterprising 
newspaper couldn’t send one of its ph 
tographers out in a plane to get go 
close-ups from the air of the offending 
smokestacks? Chicago's just as bad; we 


might experiment with the idea here 
after this issue’s off the presses 
* * * 
OTTED down two interesting items 
concerning the Army Air Corp 


From at least five unrelated sources we 
heard detailed descriptions of what the 
Army currently is experimenting with: Air 
Corps engineers have mounted a 75 mm 
artillery piece in a twin-engined B-18A 
bomber for tests. The ship was at 
the Bolling Field exhibit, covered with 
tarpaulins. The other item als 
concerned the Bolling Field affair. Out 
on the field’s apron the Army had every 
type of airplane it owns on display 
Each was marked with a poster. Some 
how, the Army boys got the 
on the Waco and St. Louis 
switched. We pointed out the mistake 
“Huh,” grunted the sentry, “they’re not 
my airplanes so what's the difference? 
* * * 


posters 


trainers 


T WAS one year ago that we started 
our monthly “I Learned About Fly 
ing From That” series. Pilots, instruc 
tors, insurance men and have 
(Continued on page 93) 
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THIS TOWER OVERLOOKS AVIATION’S MOST DI 


Without cost or obligation send me full information and catalog on the course checked below 


Major Career Courses Supplementary Courses Home Study Courses 
() AERONAUTICAL ENGINEERING (()POST.GRADUATE (~) AERONAUTICAL 
() MASTER AVIATION MECHANIC () AIRCRAFT sweT (>) BLUE DRuNT 


NAME 


STINGUISHED SCHOOL OF AERONAUTIES 





Age —____ Date | Plan to Enroll 
ADDRESS — Cc State 


DON'T “MISS THE BOAT” - MAIL THIS HANDY COUPON TODAY 
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CHARTER MEMBERSH/P ROLL 


CLOSES 


HERE IS THE LAST OPPORTUNITY FOR NON-SCHEDULED PILOTS AND 
PRIVATE AIRCRAFT OWNERS TO JOIN THE AOPA AS A CHARTER MEMBER! 


The Aircraft Owners and Pilots Association charter membership roll will close 
March 30th! This is the Jast chance for men and women who have either soloed or 
own aircraft to join the AOPA for the charter membership fee of $3.00 per year. 
After March 30th charter memberships will no longer be available, and the member- 
ship fee will be advanced to $5.00 per year. 

AOPA'S accomplishments in its relatively short existence of nine months has 
received widespread commendation not only from its 3500 enthusiastic members but 
from scores of America's leading aviation figures. Yes, the AOPA has a genuine 
service for the non-scheduled pilot and private aircraft owner. Our future program 
includes research which will bring more safety, economy and utility for you! 

Join the AOPA now while you still may become a charter member! You will be 
proud to wear the insignia of AOPA, the /argest and most progressive organization of 
its kind in the world. Your interests are our interests! The fulfillment of your needs 
is our objective! Write immediately for further information or send your application 
for charter membership to: 


AIRCRAFT OWNERS AND PILOTS ASSOCIATION 


National Service Headquarters 





Transportation Building Chicago, Illinois 
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SPARTAN Has.... 


15 Training Airplanes 50 to 440 
horsepower for complete, balanced 
flight instruction. 


Its own flying field in addition to 
complete airport facilities at Tulsa 
Municipal Airport. 


Complete shop and hangar facili- 
ties in three fully-equipped hangars. 
Fine school-operated restaurant. 


Factory study in Spartan Aircraft 
Factory, builder of Spartan all-metal 
EXECUTIVE. 









POPULAR AVIATION 


SPARTAN, 


Has the RIGHT Answer / 


@ Choose aviation — the industry of today and tomorrow! 


Spartan School of Aeronautics is second to none in quality, 
thoroughness of training and prestige. Spartan speeds you toward 
aviation’s choice positions. Spartan training is respected by em- 
ployers in the icon fields of aviation—airlines, and factories. 


At Spartan you receive intensive personalized training by accred- 
ited experienced instructors in your choice of aviation’s major fields 
—Flight . . . Engineering . . . Mechanics . . . Radio. 


You live in club-like dormitories in one of America’s most pro- 
gressive cities. You learn to operate and repair modern airplanes, 
engines, and equipment in some of the nation’s finest hangars, shops 
and classrooms. You fly from Spartan’s own private practice fields. 

Spartan School is approved by the Civil Aeronautics Authority for 
flight and mechanics training and as an Approved Repair Station. 

Mail the coupon now for full details of distinctive Spartan train- 
ing. Next semesters start April 1st and July 8th. 


SPARTAN SCHOOL OF AERONAUTICS 


DIVISION OF SPARTAN AIRCRAFT COMPANY 
(1) 
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Spartan School of Aeronautics, Capt. Maxwell W. Balfour, Director | Check Courses You Prefer: 


Address Dept. PA-40, Tulsa, Oklahoma | CO Air Transport Pilot I 

Send me your new 1°40 Catalog describing in detail the SPARTAN | ; Airline Maintenance Engineering 
courses I have checked; also stating tuition and living expenses. po , ‘cal E 

©) Air Transport Operations 
ee —t | Sasa tease | 
Aircraft or Engine Mechanic I 
Address | G Pilst ; 
a ea a Air Transport Commenications , 
(Requirement: High Private Pilot 1 
Previous Education . School Education) | CO Aireraft Factery Mechanic 
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“Tattered Wing-Tips,”’ 


Room 3800, Gulf Blidg., 


Back in December we promised to print an Honor Roll of those Perch fans who sent in solu- 
tions to a ‘‘tricky”’ (or so we thought) problem. We expected answers by the dozen 
hundreds! The partial list below is only the beginning; next month we hope to print the bal- 
ance. We’re mighty happy though somewhat stunned by the whole business. Congrats to all! 


we got 


Editor, The Birdmen’s Perch, 
Pittsburgh, Pa. 





ONCE BITTEN ... TWICE SHY DEPT. 


Below isa problem sent us by George W 
Prediger, of Valhalla, New York. If 
like to know the correct 
be glad to mail it to you 
Important, N.B., Attention 
contract to publish an Hono 
problem from now on. Forever. N¢ 
ding. Even if it has no answer. Yo 
much too smart. The next time we we 


solution, 





probably have to move off the Perc} ‘ 
make room. 
At a recent air meet there were 
bled 100 planes of three sizes 
There was also a fellow whose 
in life is creating problems for | 


puzzle fans. He had with him a sup 
that original lubrication-problem solver 
Gulfpride Oil. 

To the pilots of the Cl: 
gave 2 gallon. 

To the pilots of the Class Y ships 
gave 10 gallons 

To the pilots of 
gave 50 gallons 

All in all he distributed 


How many ships of each cla 


DR. WING-TIPS’ TASTY TONIC 
Remember the sulphur-n-mol 
Ever since our grandmother 1 
the stuff down our throat, we've bes 
favor of nicer-tasting medicines for 1 
beast, and machine 

Hence Dr. Wing-Tips’ ’ 
The Palatable Potion for Planes 
known as Gulfpride Oil) I: velo} 
this yummy panacea, the old Docachi 
what is also the world’s finest lubr 
The Alchlor process 
digs out up to 20 more nasty 
sludge and carbon-formers—is pro 
responsible. Anyway Gulfpride 


1000 ga 


5S were 


asses 


sed tc rorce 


exclusive 


prescription for any seasor bot 
your plane and your pocketbook, 
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E. Howell—R. F. Jennings—Jody Brown—John C. Babcock—Helen Lee—W. Stert 
inson How 1 [rf William White Lowell Miles—Lyster B iry Dale Bassett— 
Quentin Evans—Ernest Gardner—Martin M. Georges—A. R. M fe—B. Reiser—Jack 
Polkey Henr B. Fernald Jr George Lindner—G. P. 1 A. M. Scheerer—Ken 
Coward—R. M. Prine—Carl W. Mumm—David Grimm—Leon Edels Vance S. Coleman 

W. Steve Howard Burhama—E. G. Davis—Vernon Ge Giossi—Richard Hay 
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THIS MONTH’S THUMBNAIL i a 
Dear T.W.1 
—— WHOPPER! W ant tO KnOW why I never have any 


tro 


wil 


i a—~ (| Don't 
— Gulf Aviation Ga al 


Between us, one 


Help! Ulp! Glug! 


uble solvin your posers 


1] 
tell i always Keep a cup of 
my eiDOw 


ot G A G. 


sottheimagination! 


swallow 
| giveanyone hight 


Laura Riggs 








Gulf Oil Corporation and Gulf 


Refining Company... makers of 


GULF 
AVIATION 
PRODUCTS 
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OPPORTUNITY IS NOT DEAD 


There Is Yet a Frontier for Young America to Conquer 


After eighteen months studious application at the DaLttas Aviation ScHoo., Carder McNay and 
Davis Leake (shown above) went to Braniff Airways as co-pilots. Today, within three years from 
the time of their graduation from DaLLas Aviation ScHoo., they are captains with Braniff Airways, 
earning an average salary of $650.00 per month. What other industry, licensed and protected by 


the United States government, gives you the same opportunity? 


Dallas Aviation School, 


DALLAS AVIATION SCHOOL 
AND AIR COLLEGE : Dallas, Texas, 


Without any obligation to me please 


send your catalog to: 


LOVE FIELD DALLAS, TEXAS ae eercrrer 
Address ..... ele os gtiaeenee 
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Probably the first true battleship of the sky is the American Bell Airacuda'’ above. Two pusher 
| 000 h.p. Allisons give it 350 m.p.h. Armament includes two rapid-fire cannon and four machine guns. 


Eagerly being watched by experts of the world is this radical twin-engined (2,000 h.p. total) Lock- 
heed P-38 single-seater. Heavily but secretly armed, it is now in production for the Army Air Corps. 


The French currently have two “battleship” types in use. Above is 270 m.p.h. LeO "45", three- 
place fighter-bomber. Below: Breguet 690", a 267 m.p.h. fighter. Armament includes two cannon. 
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URTISS Hawks and Hawker Hurri- 

canes, Messerschmitt Me-109’s and 

Supermarine Spitfires have been 
streaking across newspaper front pages 
since World War II began. Yet, when air 
historians tomorrow write the story of the 
war in the air, they will have to give first 
place to another type of fighting plane. It 
has hardly appeared yet and has been men- 
tioned only in the most mysterious terms— 
the twin-engined fighter, pocket battleship 
of the air. 

Germany has at least one—Willy Mes- 
serschmitt’s design number 110—in action 
only a few times so far. France has a 
trio—Breguet, Hanriot and LeO—though 
enemy eyes have had no look at them 
England has only a makeshift—converted 
Blenheim bombers—but more must be on 
the way. Alert neutrals are building them: 
the late Anthony Fokker’s Holland com- 
pany; Uncle Sam’s Air Corps in the form 
of the Lockheed P-38 and Bell XMF-1. 

The single-engined single-seater is king 
of the heap at the moment, particularly 
when it is eight-gunned and fast like the 
Hurricane and the Spitfire. But the war is 
producing a demand for guns and more 
guns on a plane and designers say they 
have about reached the limit with the 
single-engined ship. They have turned to 
two engines to carry the arsenals that 
mean victory aloft. 

The term “twin-engined fighter” actu- 
ally covers a wide variety of war craft, 
ranging from single-seaters, like the 
Fokker D-23 and Lockheed P-38, up to big 
jobs with crews of three to five men, like 
the Bell Airacuda and the Me-110. 
France’s twin-engined fighters are almost 
attack bombers on the American style. The 
French call them fighter-bomber-recon- 
naissance monoplanes; that gives you the 
idea. The Breguet 690-1, for instance, can 
almost be considered to be three types of 
the same basic plane, and its equipment is 
varied with the job it is to do. 

There are a great many reasons why 
the designers are thinking more and more 
about the twin-engined fighter these days, 
most of them connected with armament. 
Eight Browning .303’s with 600 rounds of 
ammunition for each gun weigh more than 
600 pounds—and that is just about the 
limit of weight than can be set aside in a 
plane powered by an engine in the 1,000 
h.p. class. Putting in a single 2,000 h.p. en- 
gine—the next step in single-seat single- 






ting planes—is not going to 
allowance for armament by a 
amount. It probably will not 
allowance enough, for 
toward giving a pilot 

f fire possible, but 

ncrease gun calibres. 

American Curtisses 

ave a plate of quar- 

beneath the pilot and 

ugh to stop rifle- 

bullets. Higher plane 

hat warplanes are in 

less time. The rifle- 

has a range of little 

The alternative is 

nting heavier g firing .5 inch 
r-piercing or explosive bullets and 
But the weight of the gun, am- 

tion and accessories increases rapidly 
calibre. A single .5 inch gun and less 
250 rounds of ammunition weigh as 

is two rifle-calibre machine guns 

th 400 rounds apiece. A 20 mm. (.8 
) cannon of high muzzle velocity type 
ne weighs about 110 pounds, as much as 
ordinary machine guns complete with 
unition for 400 rounds from each gun. 
Army J Corps is already experi- 
nting with a 37 mm. (1.5 inch) rapid 
annon for aircraft. This gun alone 
more than 400 pounds. Getting 
cases, a plane like the Spitfire 

t mount more than two 20 mm. can- 
vith about 100 shells between them— 
er words, the plane might lose more 


important volume of fire than it 
from using more destructive 
i the weight that can be 
nent remains of the pres- 
rdet hus the interest in the multi- 
ned fighter, in which engineers, if they 
t already doing it, will some day be 
ting half a ton of guns and ammuni- 
Even if the rifle-calibre machine gun 
remain in use, rates of fire will be 
eased steadily, necessitating larger am- 
inition supplies and larger weight allow- 
es. Vickers and Browning guns firing 
he rate of 1,500 rounds a minute al- 
ire in service. The Belgian Fabrique 
nal, which turns out Brownings un- 
ense, alre: has a Browning-type 
firing 1,800 shots a minute. 

Veight of armament is by no means the 
consideration. Europe is abandoning 
gun firing in between the propeller 

The wid read use of three- 





win engined 
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bladed propellers cuts down the rate of 
fire. The wing gun is therefore widely 
used. But wing guns have their disadvan- 
tages, too—the gun is inaccessible to the 
pilot if the gun jams. The guns are not 
supposed to jam and they do not very 
often—machine guns are far more reliable 
today than they were 25 years ago, but 
jam they do. With a conventional twin 


engine arrangement the guns can all be 


Dutch aerial battleship is this Fokker G-1. 
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Fokker D-23 is twin-engined fighter. Be- 


low left is elaborate armament of G-I. 


grouped in the nose. Not more than four 
“an be put in the nose of a single-engined 
machine, whereas eight at least can be put 
in the nose of a twin-engined ship. 

Still another advantage of the twin- 
engined fighter is the easier installation of 
a tricycle landing gear. Stowing the nose 
wheel is a nuisance in a single-engined 
plane unless the engine is pushed back and 
the propeller run on an extension shaft, 
as in Bell’s ingenious little P-39. Some 
engineers also argue that it should be pos- 
sible to get more speed from a twin- 
engined ship at any given stage in air de- 
velopment where speeds hover around the 
400 m.p.h. mark; plenty of equally weighty 
engineers, however, register a hearty nay 
to this proposition. On the other hand, the 
pilot of a twin-engined machine does not 
have his engine in front of him as a very 
effective bullet-proof shield (true also of 


Newest British product is the Bristol "Beaufort", a heavily armed twin-engined mono- 


plane. 





It is said to be in production in England and Australia for the Royal Air Force. 


Two 850 h.p. engines are used. Range is |,270 miles. 






the P-39, of course), nor is visibility quite 
so good to the sides, though it can be im- 
proved by shoving the cockpit as far for- 
ward as possible. 

So Europe’s interest in the twin-engined 
fighter. The presert belligerents’ warcraft 
in this class are pretty closely guarded 
secrets, but we “outsiders” do know a little 
about them. The Me-110, few photos of 
which have ever gotten out of Germany, 
has a pair of Daimler-Benz 601A engines. 
Its speed is in the neighborhood of 350 
m.p.h. It is actually almost as large as 
the Dornier Do-17 bomber. Crew is sup- 
posed to be three and armament two 20 
mm. cannon and four .312 inch machine 
guns. 

France’s Breguet 390-1 has been tried 
out with several sets of engines, speeds 
ranging from 310 to 340 m.p.h. as a result. 
Armament details unknown, but it certain- 
ly includes the beloved French 20 mm 
cannon when the Breguet is to be used as 
a fighter. Service squadrons of the Armec 
de l’Air are now getting Hanriot 220s; 
they carry a pair of 20 mm. cannon and 
two rifle-calibre machine guns (crew of 
two); top speed 340 m.p.h. Liore et Oli- 
vier, builders of the 1ll-ton LeO “45” 
bomber which does more than 310 m.p.h 
despite its size, tried out a 370 m.p.h. twin- 
engined fighter at Villacoublay just before 
the war and it must now be in production. 

The French planes are very nearly sim- 
ilar to the Martin and Douglas attack 
bombers in general characteristics and 
performance (though not, of course, in 
structure). Which indicates that the at- 
tack bombers could be adapted, despite 
certain technical difficulties, into very ac- 
(Continued on page 88) 







The U. S. Army Air Corps 
is trying this 37 mm. gun. 


















In level flight, top speed of CW-23 is 325 m.p.h. Rate of climb is over 3,000 f.p.m. 
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chine CAPABLE of climbing more than 3,000 feet per minute with 
a full military load, the Curtiss-Wright CW-23 illustrated 
trie on this page probably would make a better interceptor fighter 
peeds Novel development is the "Tell Tale" sig- than Britain’s much-touted Supermarine Spitfire and Hawker 
esult nal system, standard in the new warplane. Hurricane. The Spitfire climbs 2,290 feet per minute; the Hur- 
tain ricane, 2,400. Developed primarily for export, the CW-23 is 
mm generally patterned after a design being developed for the U. S 
ed as Army Air Corps. The CW-23 is powered with a Cyclone engine 
.rmet of approximately 800 h.p. and has a maximum speed of 325 
220s m.p.h. Armament consists of six machine guns. Optional fea- 
1 and tures include equipment combinations for attack gunnery, aerial 
w ol photography, light bombardment, radio communications and 
Oli- long range reconnaissance missions. A novel feature of the 
“4s’ CW-23’s equipment is the Curtiss-developed “Tell Tale” signal 
n.p.! system installed in the cockpit for the simplifying of the pilot's 
twin duties. The system immediately calls the pilot’s attention to 
eloré improper operation of some vital part of the ship and identifies 
“to! the affected part. The panel, illustrated at left, contains seven 
sim sets of lights; a novel test button locates burned-out lights. The 
por rear cockpit has dual controls, a machine gun and sliding hatch. 
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Another “Cub” comes out for test flying. 


More airplanes roll through Piper 
factory doors daily than are pro- 
duced by any other aircraft plant in 
the world. It’s worth looking into. 


Below (left) is wing covering department. Fuselages are welded at right. 











OLKS like to call Bill Piper “The 
PF ticary Ford of Aviation.” Henry 
Ford’s factories jammed the high- 
with low-priced, economical road 
ers at a time when automobile prices 
re A, and automobiles were only 
t Bill Piper’s factory 
crowd the sky with 
i, economical and safe 
per Cubs. 

is William T. Piper on 
business cards and official documents— 
resident of the Piper Aircraft Cor- 
ition of Lock Haven, Pa., which builds 
ut 60 per cent of America’s com- 
ial airplanes. As such, Bill Piper and 
ompany have virtually revolutionized 
flying business, knocking its high costs 
a cocked hat, and introducing thou- 

nds of new flyers to the business. 
Piper’s big factory at Lock Haven is 
about one new ship for every 
king time. That’s about 
ships a day or 50 to 60 a week—in all, 
ut 1,806 in 1939—which is really pro- 
iction when it comes to airplanes. More 
being trained today on 
Piper’s planes than in all other makes com- 
ned. More folks are being taken up in 
per’s ships for their first flights and 
l buying Piper’s ships 

ygether. 

Aeronautics Authority 
bout 10,000 new pilots in 
t fall, most of the new 
training in Piper 
ed that only about 
ters who learn to 
ill be material for 
ultimately may be- 
the Cub 
ining is enabling Army to single out 
and safely and ef- 


e weli-to do. 
g its bit to 
ks of low-pric 
flivvers, the 
Bill Piper—he 


turning out 
minutes of wor 


vw pilots are¢ 


army flying officers—and 


is that of Bill 
Aircraft Corporation 
t starts 59 years ago in 
‘ Creek, N. Y., 
ere Piper was born 

heart of the Brad- 
ally everyone dab- 
iper. He wanted to 
a construction en- 
buil > foundations for the 
steel Corporation’s huge 

, in 1903. 
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app’s 


ls at Lorain, O 


Below is final assembly, with five 
the line. 


“Lindbergh era”, 


and a solicitor called on Piper’s 


“Cubs” 


Piper's assembly line is similar to motor firms’. 


ready to roll off 





Scenes like this are common at the Piper factory. 


Production at present is running 


approximately 10 completed airplanes daily, more than any manufacturer in the world. 


Sut oil had too strong a hold. He quit 
the construction business, went back to 
Bradford and for years prospered in the 
oil business. Then came a couple of young- 
sters with a dream: C. Gilbert and Gordon 
Taylor. They had built a plane called the 
Taylor Chummy, a side-by-side job, and 
proposed to build a factory. That was the 
1928, when anything con- 
nected with aviation brought out a flood 
of capital. All Bradford was enthusiastic 
—that is, all Bradford but the oil man, 
Piper. He was unimpressed. But not even 
the death of Gordon Taylor in a plane 
crash dampened Bradford’s enthusiasm. 
The Bradford Board of Commerce began 
soliciting stock subscriptions to help out 
the new airplane company, to be known as 
the Taylor Brothers Aircraft Company, 
partner, 
R. C. Lloyd. 

“Sure,” Lloyd told the solicitor, breezily, 
“put me down for a couple of hundred 
dollars’ worth of your stock.” As the 
solicitor started to leave, Lloyd added: 

“Say, by the way, you'd better put down 
Bill Piper for a couple of hundred dollars 
worth, too.” 

So it was only by accident that Piper 
became connected with the company. He 





Tubing is cut for 200 airplanes at one time. 
each part is painted a color that identifies it from other sizes. 


was amazed when he learned that he now 
was a stockholder in the new concern 
Then one day Col. A. S. Burns, a man with 
whom Piper had served in the Spanish- 
American War, rode to town with Bill 

“You,” said the Colonel to Piper, “ought 
to be on the airplane company’s board.” 

“Go on,” scoffed Piper. “What do I 
know about airplanes?” 

But in due time, he was on the board. 
Then he became treasurer, pouring more 
and more of his own money into the com- 
pany as he became interested in it 

Finding the Chummy to be too ex- 
pensive for the average plane owner, Piper 
urged Taylor to design a cheap airplane, 
one that was low in cost of building, 
cheap to operate—and safe. The first Cub 
was built in 1930. George W. Kirken- 
dall, who now calls himself No. 1 Cub 
pilot, attempted to fly the ship on Sep- 
tember 12, 1930. But it didn’t perform 
so well. Powered with only a 20 h.p. en- 
gine, the little ship got six feet off the 
ground, then settled back. But Taylor and 
Piper weren’t discouraged. They cast 
about, finally found a little nine-cylindered 
air-cooled Salmson engine which did the 
trick. So was born the Cub, the Cub of 
today which since has had a lot of refine- 


Stacked in racks, 

















Shrewd advertising policies help keep Piper in the lead in lightplane sales. Piper advertisements are 
pointed at the average layman, rarely at the aviation industry. Pictures like this emphasize "Cub" utility. 


ments and improvements. It got its first 
approved type certificate June 15, 1931. 

The new “putt-putt” wasn’t a howling 
success at first. Pilots were skeptical of 
the new-fangled plane and derisive of its 
low speed, contending the price still was 
too high and that Cub-trained pilots 
weren't really pilots and well, they 
found plenty of fault. 

So only a few ships were built in the 
little factory building at Bradford the 
first year, a few more the second year 
and still a few more the third year. Then 
pilots suddenly discovered that Cubs were 
pretty good little ships at that, were real 
money-makers and brought down flying 
costs. Newly-trained pilots were enthusi 
astic and the orders started rolling in 

Additions had to be constructed at the 
factory to handle the business—but not 
everything was well at Bradford. Piper 
the practical, shrewd businessman, clashed 
with Taylor, the temperamental engineer 
ing genius, over company policies. Taylor 
sold out, leaving the whole plant in Piper’s 
hands. For the time, the company con 
tinued to bear Taylor’s name. 

Orders continued to pour in. Then, ju 
at the height of the rush (1937) a dis- 
astrous fire swept part of the ramshackl 
Bradford plant. Piper hurriedly scoured 
the town, renting all available warehouse 
space for assembling Cubs, and the work 
went on as best it could. Piper finally 
located a huge vacant factory building—a 
former silk mill that had cost $800,000 to 
build—at Lock Haven, a slumbering little 
town of 10,000, and bought it for about 
$95,000. 

“Now,” he said, as the company got set- 
tled in the new location, “we’ve got plenty 
of room for expansion—for all the expan- 


i€ 


sion we're likely to have for some time 
anyway.” 
But Piper had guessed wrong. In 1937 


the factory built 700 Cubs. In 1938 it built 
730 Cubs and in 1939 it built and deliv- 
ered 1,806 airplanes, establishing a new 
record in the civil airplane industry. In 
1940, well, the sky’s the limit. Already 


the big factory, with two floors and 500 


employees, is crowded to the limit. Piper 


himself predicts 1940 production will 
exceed 2,500 machines—with that limit 
set only by the plant’s capacity. Just a 
hurried glance at Piper’s 1939 produc 


tion figures: of the 1,672 ships produced 
up to December 16, 1,156 were two-place 
50 h.p. trainers; 52 had 40 h.p. engines; 
342 had 65 h.p. engines; 97 had 55 
h.p. engines; 21 had 60 h.p. engines and 
four had 75 h.p. engines. Of the 1,156 
50 h.p. jobs, 730 had Franklin engines, 220 
had Continentals, 199 had Lycomings and 
seven had Lenapes, while the 65 h.p. jobs 
all had Continental engines and the 40 h.p 
jobs also all had Continental engines. The 
55 h.p. models all were Lycoming-pow- 
ered, as were four 75 h.p. engines. There 
were 21 Franklin 60 h.p. ships. 

Piper’s factory rang the bell all 
spring, summer and fall during 1939 
Here’s the factory’s monthly output during 
the year: January, 44; February, 68; 
March, 85; April 117; May, 189; June, 
157; July, 177; August, 205; September, 
182; October, 189; November, 195; and 
the first two weeks of December, 64. 

Piper’s 1940 models now include the 40 
h.p. trainer that sells for $995, but which 
Piper no longer is trying to push; the 


really 


50 h.p. trainer that sells for about $1,300 
depending on the engine specified, and the 
refined 65 h.p. Coupe, which comes either 
with the 65 h.p. Continental or Lycoming 
engine and is priced at $1,910 to $1,995; 
and then the new Cub Cruiser which is 


attracting so much attention. The Cub 
Cruiser is three-place and is powered 
either with a 75 h.p. Continental or a 
geared Lycoming 75 h.p. engine. It sells 
for $1,798, complete with dual ignition, 
brakes, compass, navigation lights, tail- 


wheel and 18-gallon gasoline tanks 

Soon a two-place amphibian of about 
the same weight, speed and power, and 
costing $2,500, will be put on the market 
by Piper. Designed by Ray Applegate 
and known as the Cub Clipper, the test 
ship already has been attracting attention 
with its landings in the Susquehanna 


C. G. Taylor (right) 
is the father of the 
lightplane. Below is 
one of the original 


“Cubs”, still flying. 
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INSTRUCTOR 


Good promotion is this “diploma” given 
each tyro who soloes—a “Cub”, of course. 


River, not far from the Piper plant. 
Just a word about this fellow Piper. He 
s as common, easy-going and comfortable 
s an old e. His suit looks as though 
t was tailored for the plant janitor or 
neone with a better shape; his hat looks 
1s though he had slept in it. He shuns a 
rivate office cupying a big desk in a 
rner of a big office which he shares with 
led Weld, the vice president, and his 
retary 
A genial, easy-going fellow, he’s the life 
f the parties the Piper company fre- 
uently gives for its dealers. He knows all 
his workmen by their first names. He 


takes a personal interest in their home 
ives, their jobs and especially in their fly- 
ng. Everyone knows him simply as Bill 
the Boss and they know he’s usually 

1 for a “touch” in a pinch. 
Sometimes he gets mad. Then he orders 
veryone out of his office until his temper 
ols off. But his employees are accus- 
med to his ways and moods, they hold 
grudges and greet him pleasantly as he 
strolls through the factory. Piper learned 


to fly at the age of 50—incidentally, taking 
is first lessons in one of the first Taylor 
immies and finishing off in one of the 
rst Cul He got a private license but 
1s since dropped it, taking a solo rating. 


i 
He flies 150 to 175 hours a year—almost 
of it in Cubs. When he makes a long 
trip he usually flies out with a Cub trainer 

sport, leaving the ship with a distrib- 


yr and returning to the factory by train 
r airline 
“We've got to get those ships out to the 
places,” he explains, “and flying them 
is our best method. I might as well do 
y part.” Only a few months ago, he 
ew a 50 h.p. Cub in leisurely jumps across 


continent to California, up the Pacific 
hington, visiting distributors 
ng the way. Then he took 
e ship back to California and delivered 
a hard-pressed distributor. 
Piper is one of five pilots in his family. 
“wo sons—William, Jr., and Thomas 
is “Tony”)—hold commercial 
tings. Another son, Howard, holds a 
‘ontinued on page 92) 
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W. T. Piper (left) shares his office with two other people. Here he confers with W. B. 
St. John (center), factory sales manager; and Ted Weld, vice president. All are pilots. 





Alert for new ideas, Piper soon will place the first cheap amphibian (above) on the 
market. Piper engineers also have tested slotted and flapped taper wings (below). 








The U.S., recognizing need for a bomber- 
destroyer, developed the Bell "Airacuda”. 


The Seversky P-35 combines many theories 
set forth by the author in this article. 


F HISTORY (to resurrect an adage) 

has a way of repeating itself, it is no 

better exemplified than in the fever- 
ish race now going on among the Euro- 
pean belligerents to design better military 
planes. The conflict between Germany 
on the one hand, and France and Eng- 
land on the other, may be a continua- 
tion of the “war of nerves” so far as 
public morals is concerned. It may be 
cunning pitted against cunning so far 
as international politics is concerned. It 
may be blockade against counter-block- 
ade so far as an assurance of supplies is 
concerned. But the war in the air goes 
right back to the point where the First 
World War left off—a fight for suprem- 
acy in design, which means supremacy 
in performance. 

While men have talked of production 
capacities with a gravity indicating that 
they thought mere numbers would win 
a war, the real battle has been fought 
over drafting boards. New categories 
of planes and sub-divisions of old cate- 
gories, are in the making. The United 
States, recognizing the need for machines 
which would deliver a death blow to an 
enemy bombing squadron, created the 
Bell Airacuda, the bomber-destroyer. And 

now, more than two years 
later, a Europe plunged into 
a new blood bath is fight- 
ing frantically for air super- 
iority by creating similar 
types. Witness France’s 
Breguet, designed to attack 
bombers. 

As I watch the flow of 
news from Europe, I draw 
unconscious comparisons be- 

tween the problems of the great war a 
quarter of a century ago and the problems 
facing the belligerents today. It was ob- 
vious in the former war that bom- 
bardment aviation, unprotected by fast 
fighters, was easy prey for defending 
pursuits. Repeatedly Russian pursuit 
aviation had to turn over the protection 


; 
.s 


Sy ~ ¥ 
Z 8 
» u 


of Russian bombers to Providence dur- 
ing that hazardous flight over the Baltic 
bound for Germany. For the entire dis- 
tance the air was patrolled either by 
German or by Russian pursuits. Our 
pursuit aviation would match the bomb- 
ers, mile for mile, for perhaps half the 
distance to the bombers’ objectives. Then 
the pursuits, their fuel supply limited, 
would wheel about and return to their 
bases. 

The bombers from that point were on 
their own. Our bombardment aviation 
suffered the consequences. The casualty 
rate was high. And—with history re- 
peating itselfi—the casualty rate today, 
as the British attempt to raid Helgoland 
or the Germans attempt to strike at the 
English east coast without the benefit 
of a protective covering fire from ac- 
companying fighters is, I dare say, just 
as high. Speeds have increased. Guns 
are better. Avigation has become a fine 
art. But the principle of protection 
for bombardment aviation remains un- 
changed. 

The conflict in Europe (or the conflicts, 
if we are to include the Finnish-Russian 
war in the picture) has disclosed that 
bombardment aviation has appallingly 
weak defensive armament. Not only 
have the high commands dispatched their 
airplanes on missions without protective 
escorts; they have failed to provide them 
with sufficient numbers and calibers of 
guns to fight off the planes seeking to 
destroy them. Last summer I had the 
opportunity to inspect the German Hein- 
kel bomber. Except for one forward 
gun, I was surprised to find only two 
machine gun positions in the ship, one 
on top of the fuselage capable of being 
swung in a relatively narrow arc and 
one below to meet attacks from the back 
and below. I found only one bomber 
in Europe with worse gun protection in 
combat. That was the tri-motor Savoia 
Marchetti in Italy. For all practical pur- 
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One of the most famous military aircraft 


designers, recently back from Europe, 


has many interesting facts to write about 


ses that bomber’s top machine gun had 

» forward fire at all. It was so badly 
nstalled that, in order to command the 

a immediately in front of the ship 

ond the nose motor, the gun had to 

accommodated by nosing the ship 
down 

In defensive armament I believe the 
British bombers rank first and American 

ombers second, with France and Ger- 
many tied for third. The ease with which 
the British have been shooting down 
inits of German bombardment missions 
tends, it seems to me, to substantiate this. 
But efforts are being made now to cor- 
rect obvious faults of design. Guns are 
being re-positioned. I believe that de- 
fensive armor must be fitted to certain 

pes of bombers, even at the expense 

f a sacrifice in speed. 

Faults of design on the one hand and 
good design on the other will, I am con- 
vinced, play a profound role in the Euro- 
pean struggle for supremacy in the air. 
[I need not point out, in passing, that 
actual “control” of the air exists only in 

e imaginations of the Sunday supple- 

ent writers. In the midst of the mag- 

ficent job which the German air force 

id in Poland last September, Polish fly- 

s were able to take to the air and escape 

their airplanes across the border. 
sut air superiority is another and highly 
mportant matter. From it stems all 
manner of advantages to the side pos- 
sessing it. Photographic and reconnais- 
sance aviation can speed the movement 

t troops and supplies and can serve to 
halt offensives even as they are a-born- 


ing. Attack aviation can harrass war- 
weary troops until their morale is shat- 
tered. Bombardment aviation can wreck 
communication lines, ammunition centers 
and munitions factories. 

If the Allied reports of signal successes 
against German Messerschmitt fighters 
are to be taken at their face value, I be- 
lieve it has been due entirely to a fault 
in German design. Certainly no one will 
challenge the ability or the courage of 
the German airmen. The story has been 
circulated that the high speed Messer- 
schmitts are out-maneuvered. On the 
contrary, I believe the Messerschmitt 
single-engine fighter is more maneuver- 
able and faster than any other fighter in 
Europe save one—the British Superma- 
rine Spitfire which, incidentally, I had 
the opportunity of flying. 

The trouble with the Messerschmitt, 
being corrected now, produced one of 
the most valuable lessons of the war to 
date. The engineers placed the only 
fuel tank, a large one, immediately be- 
hind the pilot—a perfect target for a rear 
attack. Even if the fuel is not exploded, 
one bullet through the tank will flood 
the cockpit with raw and suffocating gaso- 
line. I discovered this deficiency of de- 
sign when the German air force favored 
me with a demonstration of the Messer- 
schmitt’s performance last June at the 
Orlie works in Leipzig, southwest of Ber- 
lin. A mere technical fault apparently 
has been accountable for many losses. 
The fault, I should like to emphasize, 
was one only from the military point of 

(Continued on page 86) 


Major Seversky 


“My conclusion was that the ‘Spitfire’ 
is the best all-around fighter in use . . .” 
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YEAR or so ago, Mr. Richard 

Archbold, his pilot Russ Rogers, 

and a smart little crew had a job 

tf of work to do—something about high al 

ed airplane o ers titude exploration and load carrying in 
wild country—so they took a flying boat 

rs of pleasure seaplane and flew there. They did the 
ou job and flew home. Simple, just like 


ane that. 
ith a landpl Dick Archbold said it was simple. They 


merely flew non-stop across this coun 


The modern float-equlPP 


the private 


flyer endless h 


ienced W 
ex erien 
that cannot be P try, landed a couple of times on the way 


across the Pacific and disappeared into 





lds of New Guinea When the 
as finisl they ambled across the 
ian Ocear ere no plane had ever 

erore nly the two coasts of 

and cr ( the Atlantic Ocean 
t very idest part making their 
lands because 
on the way 





ey had 1 inding field information 
six four-t volumes three years 
with corrections in pencil. In fact, 
rdly thought about landing. They 
went where they wanted to, which 
ened to be around the world at the 
1ator [They had a seaplane which, 
th a fair amount of range built in, af- 
ls a traveller just about open sesame 





The town river, lake or reservoir offers an ideal haven for the seaplane. The pontoon- 
equipped "Cub" above is as much at home as the big, expensive Grumman amphibian. 


Florida is the seaplane pilot's paradise. Several seaplanes flew to Miami and St. 
Petersburg from northern states as part of the recent lightplane cruise to the south. 





Franklin T. Kurt 


ery ] the world he wishes 


eg Consolidated pa- 

flyin at Guba, but on the 
ule Henry Chapman 

Or flew home from New 
ri n-sto I is Aeronca seaplane, 
practical and the floats 

nade an « ent reserve fuel tank.” 
See PopuLAR AVIATION, December, 1939.) 
1 should be needed 





é st significant feature of these 
flights—and, indeed of all seaplane 


erations—is the utter matter-of-fact- 
ness of the whole thing. Nowadays, air- 
rts are looming larger and larger in 


nsciousness of the average ground- 
itizen. He points them out to his 

as they motor along the road 
en they turn in on a Sunday after- 
watch the flying. He reads about 
st and the political battles that 
hem and he absorbs some con- 
yn of the type and the amount of 
that is done off the land. But he 
sees the seaplane flying. It is out 





sight and out of mind. Seaplanes are 
trated where. Yet, they 





, icentr € iny 
chard , ve here! 
gers They are the e blood of Canada and 


ska—not merely express or mail car- 
ial bulk freighters. Their 





= tn 1 load is determined solely by the 
- t the plane will drag off the water; 
t ways terrific, as we know loads. 
, muddy rivers in a dozen coun- 


s are now major airways. A doctor 
1€0 Wi an American light sea- 

ds in a river so overgrown with 
ees that meet overhead, that he has 








an entrance hole he dives into for his 
landing and, after take-off, he flies arour 
the bends and through the tunnel 

til he comes to another “zoom-out”’ | 

A couple of twin-engined amphibians ar« 
in the oil business on the Gulf Coas 
The average length of their flights 
only six minutes. Back and fort! 
tween oil wells out in the water, sh 
bases, supply centers, pumping statior 


Ss 
and loading docks they ply with jf 
‘ é 


rolls, casing heads, the big-shot, a box ; 
of cigarettes and the daily paper, or | a 
haps a stretcher case for cargo 


Greatest users of all are the Ame ’ The Hicksville (N. Y.) Aviation Country Club does much to promote seaplane cruising 
private flyers who are turning to the . (top). Inset are Members Grover Loening, Mrs. and Mr. Robert Love and the G. B. Posts. 


plane in geometric increase A vy 


ring of bobbing commuting planes is its being difficult to learn to handle a sea- home—where some one will row out for 
usually waiting its indvidual turn to docl plane. While an initiate has no busi- him, but it is really hard to find a place 
at either of the two New York municipa ness trying to dock in a congested space, onan American waterway where a small 

r morning at we see no reason why he need at-_ boy and his skiff won't be waiting un- 
nine or in the afternoon at five tempt it. All he has to learn in order der the wing by the time he’s anchored 


There are now some 
owned seaplanes in the U 
about a hundred more 
mercial use. This is a gain of approx and also to give it 
imately 100 percent in the past four that it will hold 


to start is how to throw an anchor and A half hour will cover the little frills 
he important thing there is to remem-_ of take-off and landing differences and 
yer to hold onto the end of the rope— __i both are easier and subject to more lee- 
it enough scope so way in carelessness than for landplanes. 
firmly Now he is There is only one other important thing 


ready to seaplane anywhere he wishes to learn or, rather, know. The initiate 


Generally speaking, it costs about 2 : 
percent of the cost of a landplane ! 
floats, corrosion proof it and convert 
to a seaplane. Unfortunately, it is m¢ 
than this in the lower price classes, 
cause there is almost as mu 

making a small set of 

set. 


1] 
whit more experience is needed. We _ designed only to operate from one rela- 
| 


hoose a place—a yacht club or a friend’s (Continued on page 64) 


Twelve hundred dollars will purchas 

and install a new pair of floats for 

modern lightplane of 65 h.p., but d 

think that you are entering such a stran 

new endeavor when you embark witl 

seaplane. Although seaplaning is to lan 

planing as motor-boating is to autom« 

biling—and it is different and vastly m 

appealing—it is just as simple and : 

still flying pretty much the way you = : meee . = tenet — Be 

know it already. The seaplane on land is not an unusual sight these days. Many such landings and 
We'd like to explode this bunk about take-offs have been made as stunts, “actually are highly practicable for all flyers. 


Newest innovation in the seaplane field is the McKinley inflated rub- Standard dural pontoons also are obtainable with built-in 
ber pontoon. Soon to be placed on the market, it is light and durable. retractable wheels. Their price, however, is prohibitive. 





well settled country and not one must remember that all seaplanes are 


say “settled country” because he must tively sheltered body of water to an- 
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Hall L. Hibberd 


ROM the standpoint of design and 

production of the light airplane, the 

effects of the present Army Air 
Corps and Civil Aeronautics Authority 
training programs will be far-reaching 
Not today, nor tomorrow, but some 
time in the near future, these programs 
are going to cause some large corpora 
tion to undertake the greatest gamble 
in aviation history. Within five years 
many of those now learning to fly will 
be in the market for a light or, better, 
“family” airplane 

This will not be the light airplane as 
we know it today but a larger, faster 
plane. As an engineer, I would estimat: 
its horsepower at 300, its speed at cruis 
ing 200 m.p.h. or better, its capacity 
five persons and its gasoline consump 
tion in automotive terms about 12 miles 
to the gallon. A ship of this type will 
be the lightplane, or standard plane, of 
tomorrow for several which |] 
will discuss later. 

I have said that some large corpora 
tion will gamble. Note that I have not 
said that some designer will gamble 
Let’s blow up one of those popular fal 
lacies right now. The fallacy is that 
some backyard designer, working on his 
own somewhere out in Podunk Cor 
ners, will suddenly give birth to an eco- 
nomical, cheaply constructed, super-safe 
and fast-flying airplane. The training 
courses are gradually building up a mar 
ket. The big manufacturers of automo- 
biles and transport airplanes know it 


reasons 


"| would use flaps, of course. The 
extension flap gives greater lift 


and actually increases wing size 


They also know that when the 
time comes to go, they must go 
in a big way. They must have 
a huge factory, fully equipped 


with tools and dies such as 
automotive manufacturers have now. 
They must presses, drop 


have punch 
hammers, turret lathes and other mod- 
ern mass-production facilities. And they 
must produce from the start between 
50 and 100 modern planes a day 
Obviously no back-yard builder is 
going to produce such an airplane. Fur- 
thermore, to disillusion you again, we 
designers and engineers know that there 
s no such thing as a super-safe, fast 
uirplane. There is no such thing as a 
fast, economical airplane. And, unless 
this new manufacturer we talk about 
plunges in head first with a tooling cost 
of several millions, we are not going 
to have an airplane which will meet the 
demands of the average flying man and 
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HALL L. HIBBARD 


Chief Engineer, Lockheed Aircraft Corporation 


A famous designer of famous commercial 
and military aircraft takes a few mo- 
ments to contemplate another type plane 


at the same time sell at a reasonable 
price. 

Why will a man want a family air- 
plane? Because he will want to take at 
least four people with him (81.48 per 
cent of all automobiles built in the U. S 


in 1938 had seats for four or more 
persons). This dooms the two-passen- 
ger job right off. We designers will 


have to make it comfortable, giving him 
an interior equal to an expensive auto 
mobile interior. He will not want a 
ship which is covered with something 
somebody is apt to put an elbow 
through at any moment. And, above 
all, he will want a fast airplane. If an 


airplane won’t get there any faster, or 
just a little bit faster, than an automo- 
bile why, he will argue, buy an airplane 

These are just a few of the design- 
ing problems which face me, or anyone 
who thinks of designing such a ship. 
Why is there no 


such thing as a fast, 
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economical airplane? Because you pay 
for speed. While you don’t pay so much 
n the air as you do on the ground, re- 
nember that resistance squares as you 
add speed and that the need for power 
s cubed. Drive your car 35 m.p.h. and 
ou get 18 miles to the gallon. Drive 
60 and you get 12. Tires, parts, every- 
thing pays a penalty for that added 
speed 

The Quixotic quest for a super-safe 
fast airplane has been going on for years, 
et we designers know that there is no 


answer. Airplane design is a matter 


f compromise. Load your ship with 
gadgets to make it safe and you slow 
it down. Take off the gadgets and you 
go faster. And, before we specifically 
liscuss the airplane I would design, let’s 
juit kidding ourselves about the super- 
safe airplane as a whole. While engi- 
neers and designers are using natural 
1ws, knowledge, history, research and 
horse sense building transport air- 
planes, there is always that. fellow 
dreaming it up, as they say, in a garret 
1 a cocktail bar or a woodshed. 
“Some day,” he says, “airplanes will 
be so safe that the average man will 
walk into a show room and, without ex- 
perience, take one out and fly it.” 
That will never happen until the law 
f gravity is repealed. 
You can’t go into a display room and 
rive an automobile off the floor without 
previous experience, furthermore, no 
hanical thing is safe. Continuing with 
automobile, you can get behind the 
vheel of one and, within a blo@k, kill your- 
f. You can do this by skidding and over- 
rning, by crashing into a wall, another 
or anything handy. The automobile 
1 the airplane beth have their limi- 
ons and we have to respect them— 
less we want to commit suicide. 
There are certain safety factors to be 





considered in the light airplane I would 
design. First of all, designing transports 
has taught me the need of two motors 
I would not want to design an airplane 
which would glide gently to the ground 
on only one motor. I would want to 
use a motor which would climb my air- 
plane. I would want it to carry me over 
any obstructions in my way higher than 
my elevation and to my destination safely, 
although at a slower speed. Frankly, I will 
not fly in a single-motored airplane and 
would not ask either a friend of mine or a 
customer for my family airplane to do so. 

I would call for two motors of 150 
h.p. each. Transport designing has 
taught me that it would be advisable to 
hook these two motors together in the 
nose of my ship rather than separate 
them and put them in the wings. Why? 
Because my “family flyer” will be safer, 
for his power will still pull him straight 
ahead instead of forcing him to “crab” 
along. Because I can design a cleaner, 
faster ship with just a nose to stream- 
line instead of two nacelles. Definitely. 
the Unitwin principle will give a safer, 
faster airplane. It will result in econ- 
omies, too, with only one mount, one 
propeller, a simpler instrument panel 
and one set of control channels in my 
plan. Frankly, too, I toy with the 
thought of designing my plane with the 
motor behind, pushing the airplane. I 
consider this because of increased visi- 
bility. There are other small factors. 
However, I would weigh the matter 
carefully. 

The material? I think I would experi- 
ment with plastics. But I feel confident 
that if I did I would return to metal, 
which I have learned to use as a de- 
signer of transports. All manufacture 
turns netal and the aircraft industry 
is leading the parade. However, my 
mind is completely open and I will know 








within a year or so what will be best 
for my needs 

What safety devices would I use? 
Flaps, of course. Flaps have proved 
themselves on transports. The exten 
sion flap gives greater lift than the drop 
flap because it actually increases the 
size of the wing. Therefore, I would 
embody the extension flap. This would 
give me a slower landing speed. My 
“family flyer” will want to land as slow 
as possible so as not to alarm grandma 

Slots? No. Perhaps, in view of the 
success of the new fixed wing slot pio- 
neered in transport design by Lockheed, 
this comes as a shock. However, al- 
though it is valuable in larger ships and 
even in light airplanes, I believe I can 
design an airfoil which will have excel- 
lent stalling characteristics—so good, 
in fact, that slots will not be necessary 
And, because I am trying to keep costs 
down, I will put nothing on my airplane 
which has no definite value 

Of course, there will be a nose wheel 
This nose wheel will be one of the big- 
gest “sales talks” for the ship Transport 
design has proved without a shadow of 
a doubt that a nose wheel increases the 
safety of any airplane, large or smal] 
It is my prediction that all ships will 
have one within the next three, or at 
most, five years. It affords greater visi- 
bility both on the ground and in the 
landing attitude. With flying increasing 
constantly this will become more and 
more necessary. It eliminates ground- 
looping, a source of constant minor acci- 
dents with resultant weakening of struc- 
ture. And, above all, it eliminates the 
dangers of cross-wind landings. 

In this connection, one of the thoughts 
I have been playing with is the remov- 
ing of wings. Then the airplane could 
be driven to the owner’s home. I fear 
that this is on the fantastic side and 
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will be ut one 


growth 


probably always 
the main obstructions to the 
the use of the light airplane by privat 
owners is the necessity of going to ar 
airport. With the use of the nose wheel 
and the resultant elimination of cross 
wind landing hazards, I feel confident 
that the airport problem will be solved 
by highway landing strips. Narrow, say 
100 feet wide, they would be compara 
tively inexpensive. They could be about 
3,000 or 4,000 feet long. They could be 
equipped for service. And they could run 
in any direction the road did and be 
available in any normal wind, no matter 
in what direction it might be blowing 
The square airport, covering many acres, 
would be used as a base, but the hig! 
way strip would allow for convenience 

The controls of my airplane will be 


tial. In the case of my 200 m.p.h., 300 
h.p. family airplane I would add 25 
mp.h. to the cruising speed by using 


retractable wheels, including the nose 
wheel. The main reason why only a 
very few builders of light or private 
planes, have installed the retractable 
anding gear is its expense under the 
present system of what amounts to 
hand fabrication. Under mass-produc- 
tion methods, the cost would be much 


less per unit. 

I have been emphasizing the fact that 
transport design would be of great help 
to me in designing the smaller plane 
I feel confident that I am not exaggerat- 
ing when I say that my family airplane 
will cruise at 200 with 300 h.p. in spite 
of the fact that one of the most efficient 
airplanes, costing 


of today’s private 





"| would want two motors of 150 h.p. each, built in one unit on the ‘Unitwin' prin- 
ciple (above). | can design a much cleaner ship with just the single nose to streamline.” 


simpler than those existing at the pres 
ent time. It is possible, 1 am sure, with 
a light airplane to eliminate the rudder 
pedals, yet retain the rudder, which wil 
be essential. I would design my ship 
so that rudders and ailerons would func 
tion together in a coordinated manner 
This would result in pilots learning to 
fly with greater ease. Simplification of 
the business of flying an airplane is on« 
of the problems we face. Particularly 
in the lightplane field. 

My wing I would place low 


It would 


be at the base of the fuselage. I might 
compromise and make it a mid-wing 
job. I would choose the low or mid- 


wing installation rather than the high 
wing for two reasons, both learned in 
the course of designing transports. The 
first is safety in case of forced landings 
It is better to have the wing beneath 
you absorb any shock than to have the 
fuselage take it with the weight of the 
wing resting on top of it. The second 
is the ease of installing retractable land 
ing gear. 

The retractable landing gear is essen 


more than $25,000, delivers a little better 
than 200 with a 400 h.p. motor. The re- 


tractable landing gear is one reason. 
Clean design and the use of metal 
would be another. The ship will have 


no struts of any kind, no wires. The 
incorporation of transport principles 
will have much to do with it—the ap- 
plication of things which we have 
learned in building the big jobs 
What of manufacturing this plane 
and its motor? I have pointed out the 
absolute need of millions of dollars 
worth of tooling before we start, plus 
the need for a production of from 50 
to 100 planes a day. Recent experience 
in turning out the Hudson bombers for 
England has shown us that we are still 
using complicated methods of produc- 
equipment when simpler 
serve as safely and as 
well. For instance, I don’t believe that 
the time will come we can press 
out a whole wing for our family plane 
But we could stamp out a leading edge, 
for instance, fit in our ribs and braces 
(Continued on page 91) 
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objects would 
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Sikorsky Helicopter 








GOR SIKORSKY, aviation pioneer, has 
aroused local interest with a specially 
designed helicopter which is being test- 
flown at the Bridgeport, Conn., airport 
The helicopter, designed by Mr. Sikorsky, 
is powered by a 65 h.p. engine which 
drives a huge _ three-bladed propeller 
located over the pilot’s head. It is dis- 
tinguished from the conventional craft of 
this kind by a small, single-bladed pro- 
peller which Mr. Sikorsky has mounted 
on an outrigger in the rear of the ship. 
This rear propeller revolves on a hori 
zontal axis as does the customary air- 
plane propeller. 

Mr. Sikorsky’s recent trip to Germany 
where experiments with helicopters hav« 
progressed further than in this country is 
believed to have fired his imagination with 
the idea of constructing a better helicop- 
ter in the United States. The construc- 
tion of this type of aircraft is by no 
means a novelty to Mr. Sikorsky, how 
ever, as his first airplane, built and flown 
in pre-war days before the famous 
“winged-S” series, was also a helicopter 


Aviation's Status 


THE following table has been compiled 
for PopuLtar AVIATION readers by the 
Civil Aeronautics Authority and will be 
included in all subsequent issues if read- 
ers so indicate. Figures in this table are 
as of January 15: 
Pilot certificates of competency, 
er er mee 31,264 
Airline pilot certificates of compe- 
tency, active 1,197 
Student pilot certificates, active. . . 33,032 
Glider pilot certificates of compe- 
tency, active ....... iecee: See 


Mechanic certificates of compe- 

a eee - 10,296 
Certificated aircraft, active....... 12,829 
Uncertificated aircraft, active..... 943 
Certificated gliders, active....... 44 
Uncertificated gliders, active........ 177 
Schools holding certificates of com- 

DOORET, BETIVE £2. ccccccseccces 49 
Ground instructors certificates of 

competency, active ............ 446 
Total airports (including 80 Army 

Gee BeNee GOIGE) oo 0 00.0 00000000 2,280 
Total seaplane bases and anchor- 

ages (including 16 Army and 

IN oi delta encoex cies 171 


Millions for Research 


MERICAN aircraft, engine and pro- 

peller manufacturers spent $44,000,000 
on research and development during the 
past five years. This amount, according to 
the Aeronautical Chamber of Commerce, 
is 63 per cent more than the industry’s net 
profit for the same period. The chamber’s 
survey included 37 manufacturers. Gross 
sales of these for the 1934-38 period were 
$468,000,000, of which the $44,000,000 
spent for research and development repre- 
sents 9.4 per cent. The industry’s aggre- 
gate profit, after paying $12,000,000 in 
taxes, was $27,000,000. 
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|} SOT WENT GLIDING... 

















has 
] 
o by EDWARD CHURCHILL 
rt Editor's Note: In the March issue, 
ky Mr. Churchill told of the organization ° P P ° 
ich , he Senhen Cols Gale A novice tries his hand at the mysterious but 
ler {ssociation and its rapid development 4 : a 2 ™ 
lis- juring the past four years to a mem- fascinating sport of flying without an engine 
o! bership of 125 representing ownership 
ro- »f between 15 and 20 gliders. Harvey ee 
ted Stephens, motion picture player and est % 
up first vice-president, suggested that 
ri hurchill accompany him to Rosamond 
LIT Dry Lake, where most of the winter 

jliding is done. During the day, 
any Stephens asked the writer to take up 
av is single-seater Bowlus “Baby Alba- 
1S tross” sailplane. The flight, followed 
ith y others, inspired this article on a 
Op tyro’s reaction to the controls. 
uc 
n 
Ww 
wrt 
us HEN you go gliding you get up 
er W : 5:30 a. m. Before you glide, 

there are lots of things to be 


lone. This winter morn I met Harvey 
Stephens, first vice-president of the 


led Southern California Soaring Association. 
the Ve picked up Howard Morrison, an 
be nthusiast, and Stephens’ sailplane at 
ad e Bowlus factory at San Fernando. 
are 


Rosamond Dry Lake is 80 miles from 
s Angeles. The sailplane was neatly 
towed on a two-wheeled trailer for the 











264 ek. In the center was the fuselage with 
s long boom. The wings were mounted 
197 » a point, like the sloping sides of a 
032 yuse roof. Tail surfaces and struts were 
icked away beside the fuselage. The 
170 trailer was covered with tarpaulin to keep 
it dust. This is the standard mobile 
296 nit when you go looking for thermals 
829 a , ee , 
At Lancaster, 60 miles out, we stopped 
943 for breakfast. We met Don and Virginia 
44 Mitchell and Glenn Robinson, members 
17 f the Salt Lake Gliding Club. They, 
0, were using their sailplane—another 
49 {/batross. x 


‘A good trailer,” Harvey told me, be- *, 








. * 
440 ween bites, “costs from $50 to $100 if 
280 u make it yourself.” 
You can spend anywhere from $100 on > 








home-made primary glider which you 
171 in put together in your woodshed to 
$2,500 for the sleekest of sailplanes. 


The author (in the cockpit) gets a few last-minute pointers from Harvey Stephens. 


The “Baby Albatross", with the author at the controls, lands on Rosamond Dry Lake. 
['wenty minutes later we were at the 

















ke, which is nearly round and about 
ro three miles in diameter—perfect for tow- 
000 ng. The surface is smooth. The nearest 
the hills are five miles away. 
z to Harvey explained as we unloaded 
Tce, inder a cloudless sky: 
net There won’t be thermals today. We 
er Ss liom find them in winter. So we'll 
ross ist glide.” 
vere us , 
000 Ve spent 20 minutes setting up the 
oe glider. We laid the wings on the ground. 
0 Ve put the fuselage between. Then we 
r 4 got the tail surfaces. It was assembled 

(Continued on page 74) 











T’S a paradox that the Douglas DC-3, 

the world’s greatest airliner, was born 

on a railroad train. You don’t stretch 
a point too far when you say this hap 
pened. True, the outgrowth of that his 
torical train ride of perspiring D l 
officials from Los Angeles to Ka 
City was the DC-1. But the DC-2 
the DC-1 with 20 inches added to 
fuselage. Add to span, horsepower 
barrel your fuselage and 
DC-3. 

Donald W. Douglas, 
company which makes th 
who supervised every de 
construction of all model 
with his pilots and e 
flights, says: 

“I never think of 
D-that. I think of the 

The D-ships, particul 
have appealed to the American imagina 
tion, the American spirit of 


resident 


famot 


pioneerin 
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and conquest 
romance and color to this modern world 


They have brought thrills, 


America knows the reassuring roar 
of the 


motors of American Airlines 
Flagships, Eastern Airlines’ Great Silver 
Fleet, United Air Lines’ Mainliner, 
TWA’s Sky Chief, and the sleek cruisers 
f other transport companies. 
Throughout the world other magic names 
are linked with Douglas transportation— 
names such as Cia de Aviacion, S.A, 
Mexico; Pan American and Pan Ameri- 
can Grace; rlines of Australia and 
Australian Airways; Air France, 
France; Italiane, Italy; 
L. M Japanese Air 
[ransport ational Aviation Sys- 
t and many others. 
transports have given 
ational records. D. W. 
a TWA executive, shat- 
| and several Ameri- 


Linee, 


Jee 
ands; 


The Douglas 
America intern 
Tomlinson, now 
tered 12 intern 


can records ¢ iangular course be- 


Newest fleet of DC-3's now in use 


are Pennsylvania-Central Airlines’. 


New York 
and Washington in 
1935 and estab 
lished a _ coast-to 
coast mark 
same year by flying 
from Los Ange 
to New York 
in 11 hours, 5 
utes and 45 
onds, introducing 
the “robot” pilot 

A Douglas 
the London-Mel- 
bourne race in 1934. 

In the great Ohio 
flood of 1937, Douglases brought in 
medical supplies, food, clothing and bed- 
ding, landing on water-logged fields. 
Later they took out the ill and injured, 
as many as 30 toa plane. They repeated 
later, when the struck New 
England in 1938, winged messengers of 


tween 


sec- 


Donald Douglas 


hurricane 
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They've done 
in the study of 
les above the earth 
football teams to 
novie stars across 
i f onferences. 
was only or )C-1, known as 
old 300” to t men who designed, 
4 flew and tested her She was later 
1 to Howard Hughes, millionaire sports- 
flyer and now is owned by a San 
isco business man. Douglas built 138 
’s, selling them for a total of $15,180,- 
t to date 260 DC-3’s, bring- 
0,000. In all, that’s 
backlog of 60 ships The DC-1 (above) was delivered to TWA in 1933, underwent exhaustive tests. After 


500,000. Figure carrying 4,000 passengers, it was sold to Howard Hughes, then to another operator. 
lifications and the 
considerably more 


DC-3’s built. But 

ionths at the out- 

step down from its 

to make way for 

3 s. In produc- 

will be Boeing’s “307,” known 
tratoliner; the Curtiss-Wright 
Lockheed’s Excalibur and_ the 
fied DG-4 \ 1e beginning of 
year Dougla nnounced orders for 
the latter from American Airlines, 
irlir ted Air Lines, Pan 

an and K.] TWA announced 
1939 the placing of an order for 
ners. Yet today and 

ome, the shadow of 

1ue to fall on every 

Each day the great 

e equal to 17 times 


A 


The first DC-2 still is flying TWA routes. It was delivered on May 15, 1934, has flown 
10,000 hours and has been completely rebuilt three times. Douglas sold 138 of these. 


nto being for sev- 
n 1931 Ford dis- 
ture of his tri- 
president of TWA 
for a better ship. 
f the Dolphin am- 
O-43A’s and 
‘ d Douglas 
ship. Douglas 
ride early in 
late Harry Wetzel, 
production expert Redesigned from the DC-3 design are the Army's widely used B-18 and B-18A bombers. 
Arthur Raymond, The Army as well as the Navy and Marines also use standard DC-2 and DC-3 transports. 


Common sight at any major air terminal today is a large number of DC-3's being loaded or unloaded. 
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This is the DC-3 production line at the Douglas factory. Costing approximately 
$110,000 each, more than 260 airliners of this model have been built and delivered. 


Douglas’ able assistant chief engineer 

“Jack Frye wants an aerodynamically 
sound transport, more economical, faster 
and able to carry a greater payload a 
greater distance than anything on the 
market,” he told them. “Take a train 
to Kansas City. Work on the way 
Then tell him your ideas and get his.’ 

Frye was elated with what they 
showed him when they arrived. He 
made changes and alterations, lookin; 
at the problem from a standpoint 
maintenance. And the DC-1 12-pas- 
senger airliner, rolled out of the hangar 
into the hands of “Tommy” Tomlinson 
of TWA and Edmund Allen, Douglas 
test pilot. 

“The amazing thing about the ship,” 
Ed Burton, chief designer and assistant 
chief engineer of Douglas, says today, 
“is that although it was newer, larger 
and radically different, we had few 
problems of design. The model, tested 


in the wind tunnel at California Institute 
of Technology, performed well. We 
ironed out minor wrinkles.” 

Tomlinson says: 

“I flew the DC-1 in exhaustive tests, 
both experimentally and over the TWA 
It was nothing short of marvel- 
ous. I worked for five months, putting 
200 hours on the ship. We took de- 
livery on December 1, 1933.” 

Much of Tomlinson’s research went 
into the subsequent development of the 
DC-2 and DC-3. So good was the DC-1, 
after a few small bugs were taken out, 
that Tomlinson worked only a month on 
the DC-2 tests. Harlan Hull and Walt 
Hamilton, who tested the DC-3, report 
that from the beginning it was the 
smoothest job they’d ever flown. 

“We gave the DC-1 the works,” Tom- 
linson relates. “The first one-engine 
test was made from Winslow to Albu- 
querque with a full load of 18,000 pounds. 


route. 
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Halfway down the 
runway at Winslow 
we cut one engine 
and climbed without 
any troubie to 
8,300 feet, a thou- 
sand feet higher 
than any point on 
our route. Later, 
both DC-2’s and 
DC-3’s performed 
this test on all 
routes, including the 
Salt Lake City- 
Cheyenne run. which 
has a ground eleva- 
tion of better than 9,000 feet. 

“We landed with what we estimated 
to be ‘two thimbles full’ of oil at Albu- 
querque. This called for minor changes 
in the oil circulation system, but that 
was all.” 

Tomlinson didn’t pull a punch during 
the tests. He recalls: 

“On one early test Allen and I took 
off from Glendale with an overload for 
a one-motor flight. The propeller tips 
were not six inches off the field all the 
way down the runway.” 

But the ship took it. A number of 
tests were made with the retractable 
landing gear. A positive latch to lock 
the gear in “down” position was not 
a part of equipment on early flights and 
Tomlinson twice landed the plane on its 
belly without the slightest damage ex- 
cept bent propellers. The tests devel- 
oped the landing gear to a point where 
it now is practically perfect in its action 


In the DC-1 


Arthur Raymond 


Tomlinson made what 
he believes was the first “instrument” 
or blind take-off. He promised to leave 
Glendale for Kansas City for its first run 
at a certain time and the field was 
fogged in. He could see a black line on 
the runway and used that to guide him 
down the runway. 

“Douglas came along on many of the 
test flights,” he says, “to find out at 
first hand the way the ship handled in 
the air.” 


Below are two standard DC-3 interiors. That on the left is the day-plane arrangement of a sleeper 
compartment. At right is the interior of the 21-seat version. This is most widely used by the airlines. 
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The use of a mo- 
tion picture camera 
was used to check 
torsional and vertical 
deflections of the 
wings under various 
loads and conditions. 
The camera was 
mounted in the cabin 
and focused upon 
two vertical scales 
mounted on the top 
of one wing tip, the 
scales being set 
about a yard apart 
in a fore and aft 
plane. A cross hair 
iced in front of the lens served as a 
rizontal reference line. A second 16 
llimeter motion picture camera was 
unted in the cabin and focused on the 
of the outer wing and center section 

equipment was completed with a 

vy type visual accelerometer and a V-G 
rder to measure the severity of loads 

osed during maneuvers or air bumps. 


Harry Wetzel 


The deflection of the wing was com- 
ed with the deflection which had been 
ulated for the loading and the two 
re in agreement within four-tenths of 
inch,” Tomlinson says. “The actual 
tron was less than calculated by 
wind tunnel experiments.” 
\fter Tomlinson finished his tests the 
1 carried 4,000 passengers on ten min- 
flights and retired from airline serv- 
During this period, “Tommy” took 
ship to altitudes of better than 26,000 
with full loads. On one occasion 
purposely flew from Newark to Kan- 
City without once seeing the ground 
til he “came through” for his landing. 
he first DC-2, which was the DC-1 
a fuselage 20 inches longer and seats 
14 passengers, was delivered to TWA 
May 15, 1934. The first DC-2’s were 
led by two 710 h.p. Pratt and Whit- 
or Wrights Airline executives 
ted ordering and soon a backlog was 
tup. The backlog has continued un- 
lay, with Pennsylvania-Central Air- 
Delta Airlines and Chicago and 
hern the latest customers for DC-3’s. 
uglas officials were amazed by the 
When the first DC-2 went to 
A, one executive said: 
uess we'd better tool up for 25 
That'll take care of everybody 
years.” 
Make it 50,” said an optimist, and was 
red down 
wever, personnel soon began to un- 
stand what Wetzel had meant on re- 
ng from Kansas City. He had said: 
ys, we're going to have to go to 
with the new baby.” 
raffic on all lines increased steadily 
erican Airlines came to the company, 
as TWA had done, and asked for a 
er plane 
DST (Dougles Sleeper Trans- 
came before the DC-3—merely a 
flying version of the later model 
f demand. Douglas has 
ys said that this ship was more his 
ct than the DC-1 because the com- 
was given freer rein than before. 











Special DC-3 version built for TWA is the combination day plane and sleeper above. 


Below are standard upper and lower berths; passengers prefer them to Pullman berths. 


Douglas engineers discovered that they'd 
have to “barrel” the fuselage to make 
room for berths. The designers gave 
them a “mock up.” Ten feet were added 
to the span and the fuselage was length- 
ened from 62 feet to 64 feet 6 inches. 
Two 850 h.p. engines were used. 

“We want the job early in 1936,” 
American Airlines officials said. The 
first DST was delivered to that com- 
pany on April 29 of that year. The 
DC-3 carried a bigger load. Gross lift 
jumped from 18,000 pounds to 24,000. 
Sky lounges with 14 swivel chairs for 
day-time transcontinental flight were 
built, first of the DC-3’s. Soon this 
type was discarded when it was found 
that 21 seats could be put into the 
fuselage and still give passengers plenty 
of room. TWA asked for and got the 
“Sky Club’—a combination job contain- 
ing both seats and berths. 

Experimentation cost considerable, but 
was small in view of what other ex- 
perimentation in aviation has amounted 








to. The first officially designated DC-3 
had a charge of $400,000 against it. It 
was delivered to American Airlines Au- 
gust 18, 1936. 

From the delivery of the first DC-2, 
cruising speed was set at 180 m.p.h. and 
this figure had never been increased 
Horsepower, however, has leaped from 
the original 710 per motor to 1,050 per 
motor, with 1,200 for take-off. Present 
motors use less of their maximum out 
put, give greater reserve for emergency 
and faster take-off as well as single-engine 
performance. Safety and comfort have 
always comes ahead of speed in de- 
signing and building the DC’s. 

The DC-3 has risen to a position of 
world dominance simply because no other 
nation has been able to build such a 
ship, or anything comparing with it, for 
the same price. While many Douglases 
have been sold to foreign airlines and 
form a bulk of the international aerial 
network, manufacturers have stayed out 


(Continued on page 72) 
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OLDIER! 


by 
MAJOR 
ROLAND BIRNN 
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Attack aviation in the Army 


Air Corps is no more. Instead, 
the light bomber is expected 
to deal death more efficiently 


ITH the advent of 1940 the War 

Department released the news of 

the designation of new squadrons 
and groups being formed in the expand- 
ing Army Air Corps. Conspicuous for 
their absence were those squadrons bear- 
ing the not-so-ancient but quite honorable 
name of “attack”. Instead, a new type of 
unit came into prominence, if you hap- 
pened to be watching for that sort of 
stuff; the light bombardment squadron 
and the groups of such squadrons. Already 
those civilians living near Barksdale Field 
in Louisiana must have noticed the recent 
switching from “attack” to “bombardment 
(light)” as far as it concerned the 3rd 
Group and its squadrons at that field. 
Planes flying from there no longer bore 
the letters “AC” (Attack, 3rd Group) on 
their vertical fins; these letters have been 
changed to “BC” 

“What’s happened?” a number of people 
have asked. “Have they done away with 
attack aviation entirely? Don’t they be 
lieve in it any more? Is it because of 
lessons learned during the Spanish trouble 
or World War No. II? Did they find 
out that you can’t mow down troops on 
the march or afield from low flying air 

And a very few well informed 

have mentioned that such a 
appeared when British 
service journals contained articles on the 
need for a British equivalent for what 
the Yankees called “attack”. 

If you try to answer these questions 
with words alone the result is quite as 
ge of questions. So 


1 59 
planes: 
inquirers 


change strange 


confusing as the barra 
you grab yourself a pencil and paper and, 
without betraying any secrets or hot data 


on exact relative efficiency of weapons 
and the men firing them, you can make 
it quite clear that troops and light ob- 
jectives may still be attacked by our low 
flying airplanes, if that happens to be the 
best way to attack them—or by higher 
flying airplanes, if that happens to be 
best. Also that for the employment of 
this type of aviation you might well use 
an airplane that can not only attack per- 
sonnel and light objectives but can also 
perform certain bombardment missions 
against objectives only, and do the latter 
job better than if the medium type of 
bombardment airplane were employed. 

In other words the Army has not aban- 
doned the idea of attacking personnel and 
light objectives from the air. Rather, it 
has abandoned any set idea it may have 
had that such objectives must be attacked 
by low-flying, hedge-hopping, aircraft and 
substituted the idea that, considering all 
the factors involved, it may be better to 
attack from 300 feet, 3,000 feet or even 
8,000 feet altitude, whichever altitude is 
best suited for the occasion. The Army 
also believes that it is getting airplanes 
which will do the trick reasonably well 
at any low or intermediate altitude. 

It is extremely doubtful if the employ- 
ment of ground-straffing planes in the 
comparatively recent Spanish fracas 
showed American flyers what they didn’t 
know before. The few press reports 
which gave details invariably mentioned 
the attackers coming in at only a fairly 
low altitude, but seldom mentioned any 
tree-scraping. Reports often described 
these assaults as a succession of dives, 
zooms, circles and more dives at the tar- 


This French Martin 167F, now at the front, is almost 
identical to light bomber ordered by the Army Air Corps. 
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Another Army light bomber is this Stearman XA-21. It is 
powered with two 1,400 h.p. engines, weighs nine tons. 


der and his production staff—an all-pur- 
pose airplane. That dream can never come 
true in whole, but much effort is always 
being made to partially realize its bene- 
fits. Undoubtedly the many reports of 
bombing raids by small numbers of air- 


planes in the current European struggle 
indicate that most of these “raids” were 
nothing more than reconnaissance flights; 
further indicating that bombing planes 
were also being used for reconnaissance 


missions. Residents of Miami may have 


THE ATTACK PLANE AT WORK 


Advantage. 


Disadvantage. 


Above effective rifle and small caliber automatic weapon fire. 


Can use bomb sight. 

Need not use specially fused or con- 
structed bomb. 

Can sight enemy target some dis- 
tance ahead and be prepared for 
assault. 


Within effective large caliber anti- 
aircraft gun fire. 

Cannot spray chemicals effectively 

Surprise effect totally lost. 

May be effectively attacked by 
enemy pursuit aviation. 


Above effective rifle fire but within effective range of small caliber auto- 
matic weapons. 


Need not use specially fused or con- 
structed bombs. 

Too low for large caliber antiair- 
craft gun fire. 

Too low for effective attacks by 
enemy pursuit aviation. 

Safe for night attacks or when visi- 
bility is poor. 


Can hardly use bomb sight but too 
high for good bombing without it 
Surprise effect materially lessened 
A long time within field of fire of 
small caliber automatic weapons 


Right over the tree tops or the waves. 


Cannot be effectively attacked by 
enemy pursuit aviation. 

Surprise effect through concealed 
approach, 

Get grazing fire from forward guns. 

Chemicals can be effectively sprayed. 


Night attacks dangerous; same 
when visibility is poor. 

Within effective range of all small 
caliber gun fire. 

Burst on to target without 
time for preparation. 

Must use specially constructed or 
fused bombs. 


much 














noticed that the 2Ist Reconnaissance 
Squadron recently stationed there for tem 
porary duty has been using B-18A bomb- 
ers for reconnaissance missions 

Other combinations have been employed 
in the past, as in the old gull 
O-35—B-7 combination 
tions have not been successful, as in the 
case of corps observation airplanes beings 
used for ground-strafing 
ally over the protests of the observ 
aviation people. The observation airplane 
was built around the 
gadgets he handled. The attack airplan« 
was built around the hardware 
to be thrown at personnel and light m 
riel objectives on the ground. Also the 
combat crews were trained differentl) 
and here we have a factor which is 
as important as spe equipment 
The combat crew of the observati 
plane is trained to appreciate the mi 
scene below, to report what it conside: 
worth reporting and to evade air mbat 
if at all possible. The pilot and gu 
of an attack airplane are trained in 
means and methods of destruction of 
sonnel and light material objectives on tl 
ground by thingamabobs dropped 
from their airplane. They are also tr 
to expect resistance 
when these are humans 
attack regardless of such resistan 
be sure, there are some differen 
technique between hedge-hopping att 
and those from intermediate altitudes 
these differences are not so great if the 
combat crew uses the same type 
plane for the belly-scraping assault as it 
does for those from a little gher t 
tude. 
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Its engines are two 1,500 h.p. “Cyclones”. 


Air Corps engineers are replacing attack planes with attack bombers like this North American NA-5O. 
Top speed is 295 m.p.h., range 1,462 miles, ceiling 32,000 ft. 


There are two main advantages in hav- 
ing a dual-purpose military airplane. The 
first is that production, both quantity 
and cost and in ease of supply and main- 
tenance of large numbers of just one type 
of airplane. Another is that of employ- 
ment, when once the mission has _ been 
planned or the formation has taken off 
and it becomes necessary at the last 
moment to cope with a sudden change in 
the situation and 


f bomb to be used 


perhaps change the type 
or the altitude to be 


flown or to make similar changes. It 


takes no master mind to see that a dual 
purpose craft cannot be as efficient as 
each of the sj zed types it displaces 
There are certain duplications or degrees 
of duplication where the advantages are 


overbalanced the disadvantages and a 
short sighted and 
carrying the all-; 
result only in lots of 


no ethciency 


pinch-penny policy of 
se idea too far will 


standardization but 





in tactical employment. 





Before we go any further on tactical 
employment, it should be clearly under- 
stood that troops on the march will prob- 


tbly not be the universal target of light 


bombardment aviation. Pictorially such a 





type of mission is most spectacular, but 
n the Polish camy n (remember it, ’way 
back in 1939?) ground-strafing German 
aircraft concentrated first on the airdromes 
of the Polish Air Force. All the troop 
targets on which the German Air Force 
may have be ncentrated later did not 


approximate in importance these counter 


air force operati 
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On order for the Army Air Corps is a large number of Douglas twin-engined, tricycle- 


geared attack bombers. They resemble DB-7's now being delivered to French air force. 





jectives is concerned; that the airplanes 
should either come in just over the tree 
tops or else well above the effective range 
of small arms and small caliber automatic 
weapon fire. The air commander is very 
fortunate when he is up against a situ- 
ation where a certain altitude is conclu- 
sively the best one. It is the opinion of 
the author that most often the group or 
squadron or flight commander must de- 
cide which altitude is “least worst”. 

A formation coming in and skimming 
the contours cannot be effectively at- 
tacked by hostile pursuit aviation. The 
latter cannot maneuver to get through 
the blind angle of the light bombardment 
gunfire and it cannot even deliver a good 
following attack because the pursuit pilot 
cannot fly as low as the man he is chasing 
and still sight his guns. The pursuiter may 
attack from the rear, 
but he must have a marked superiority 
zoom up and dive again 
and again. Few if any types of pursuit 
aircraft are designed for good perfor- 
Also, before attack 

light bombardment 
the pursuit must first spot 
it from the air—a difficult thing in 
itself. The chief advantage of a very 
low altitude assault is that of surprise, 
when taken of trees and 
hills to cover the approach on the target 
and get in the licks before the defenders 
on the ground can unlimber their guns 
In general, the larger the gun the longer 
time it will take to get it into effective 
action. Not only that, but the time-fused 
shells of the larger caliber anti-aircraft 
guns cannot be set to function at a low 
altitude nor can the muzzle of the large 
guns be tracked across the sky as fast 
as the hedge-hoppers can fly across. The 
effect of grazing fire from very low fly- 
ing airplanes is problematical, although 
doughboys attach great importance to 
grazing fire from machine guns on the 
ground firing across level terrain at ad- 
vancing troops. To say the least, how- 
ever, it must be extremely annoying and 
even destructive of morale to the de- 
fender on the ground to hear and feel 
aerial machine gun bullets striking all 
around and even through him before he 
sees or hears the planes from whence 
they come. 

All is not gravy in a low-flying as- 
sault. Specially constructed or time- 
fused bombs must be used so that frag- 
ments therefrom will not 


(Continued on page 97) 
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Book Bug 





by 
WILLIAM STARK 


Nothing fascinates Ernest Robischon like a 
book on aviation. He probably has the larg- 


est private aeronautical library in the land. 


OW would you like to leaf through 
Hi the pages of a handbook, pub- 
lished in 1810, giving complete 
uctions for the building of a flying 
ne and how to fly it? Or perhaps 
and would rather 
the working drawings from which 
Vright brothers built their first air- 
a design for a full cantilever 
drawn in 1911 . the retractable 
ng gear incorporated in the French 
amphibian of 1876? 
these curios of aviation science— 
housands more—are to be found in 
Robischon’s aeronautical library, 
the most complete privately- 
1 collections of aviation research 
rial in the United States. 
ree years after the World War a 
le of ex-Army pilots in search of 
room unwittingly laid the founda- 
the library, in this manner: 


Army 


more practi al 


1d-Gauchot 


former pilots set them- 


es up as flight operators on a make- 


shift field in North Caldwell, N. J. Living 


were included—but these had 
bathing facilities. The neighborly 
hon family across the road came 
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Among prized volumes in the Robischon 


1810. 


library is this treatise written in 


to the rescue and the pilots bathed 
regularly, showing their gratitude by 
taking ten-year-old Ernest and _ his 


brother for hops in their Standards and 
Jennies. Later came evenings in the 
Robischon living room when the avi- 
ators, accepted into the family circle, 
sipped tall glasses of beer and yarned 
of men and airplanes over the Western 
Front while Ernest listened wide-eyed. 
These evenings innoculated the boy for- 
ever with the virus of aeronautical en- 
thusiasm., 

Today in his California home Ernest 
Robischon has more than a thousand 
books, between 4 and 5,000 magazines 
(including complete files of several long 
since suspended), newspaper special edi- 
tions, yellowed early-day photographs, 
three-view drawings of airplanes, ac- 
curate models and detailed paintings of 
the first machines that flew. 

Robischon journeyed to California in 
1934 to attend an aeronautical engineer- 
ing school. A classmate one day hand- 
ed him a dog-eared little book “The 
Aeroplane Speaks,” published in 1917. 
The fellow student had paid ten cents 
for it in a second-hand store, merely as 
a curio. 

“That little gift has cost me thou- 
sands of dollars,” says Robischon with 
a smile. “It was a peephole into the 
past of aviation. It was less than two 
decades off the press and yet it was 
old. I thought that there must be older 
and even more interesting books exist- 
ing and started, casually at first, to look 
for them.” 

The next thing he knew Robischon 
had abandoned his mechanical studies 
for his new, more absorbing avocation. 
His library grew first out of curiosity, 
then as a hobby, and now is a serious 
endeavor that is assuming the stature 
of a career. Some of his most precious 
exhibits are odd items like the 1810 
handbook but most are organized groups 
of valuable research material. 

A sample, for instance, is the com- 
plete set of references to which Wilbur 
and Orville Wright turned when they 
first sought to study and apply the 
principles of heavier-than-air flight. Rob- 
ischon acquired several Wright brothers’ 
biographies and from them compiled a 
list of the books the famous brothers 
studied as youths, the references they 
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Ernest Robischon 


used in building their first plane. Then 
he set about finding—with complete suc 
cess—the long out-of-print volumes 

Here is the present force behind 
Robischon’s efforts: 

“I am no longer interested merely in 
collecting aviation books,” he explains 
“What I’m engaged in now is a serious 
attempt to document man’s struggle to 
fly. I believe with Juan de la Cierva 
that in the evolution of human flight, 
man somewhere reached a _ crossroad 
where he took the fork leading to de- 
velopment of our present form of air- 
plane. In his studies de la Cierva went 
back to the crossroad and found another 
turning—the one leading to rotating 
wing aircraft. Maybe there is still an- 
other path to be followed—one that 
will lead us to solutions of many of our 
most puzzling problems. Proper docu- 
mentation may reveal that path... .” 

Robischon underlines his belief by 
pulling from his shelves book after book 
showing that many of our “modern” 
achievements were born decades ago 
They failed, he believes, only because 
the world then lacked the materials and 
processes it has now. He will show you 
the already mentioned cantilever wing 
and retractable landing gear, the radial 
engine on the Langley plane of 1901, a 
full description of the use of flaps for 
slower landing speeds and shorter take- 
offs, published in London in 1917. 
Neither the wing slot nor the automatic 
controllable pitch propeller is a new 
conception—both were incorporated in 
fairly workable designs drawn long be- 
fore some of our present day aircraft 
builders were born. 

The Robischon library contains whole 
shelves of American and British publi- 
cations, plus row on row of German, 
French, Russian, Japanese, Chinese, 
Dutch and Italian books, technical jour- 
nals, aeronautical magazines and year- 
books. Many of these are of modern 

(Continued on page 68) 
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Douhet advocated widespread bombardment of cities to break down morale. Above: Shanghai after Jap air raid. 
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OCTRINE OF RUTHLESSNESS 


by THOMAS MAHONEY 


The much-feared aerial ‘‘blitzkreig’’ first 
was conceived and described by an Italian 
general named Douhet. This is his story. 


HADOWS of Napoleon, Clausewitz 
S and other long-dead strategists fall 

across the military council tables to- 
day, but the heaviest shadow of all is that 
of General Giulio Douhet, a little-known 
Italian officer who spent a year of the 
World War in one of his country’s prisons. 
He died in 1930, but the doctrine of air 
war to which he gave his name today is 
a matter of life or death for Europeans. 

The Douhet doctrine is a set of principles 
for waging war in a ruthless and desperate 
manner. The salient points are: 

1. A nation’s air force should be as strong 
as possible and a separate arm. 

2. A single trained commander for army, 
navy and air forces. 

3. In war, a secondary or defensive role 
for the army and navy with the offensive 
entrusted to the air force. 

4. This offensive to be terrorizing bomb- 
ing attacks on the enemy’s vital centers and 
civilian population to break his “will to 
war.” 

Douhet summed up with “Resistere 
superficie, per par massa nell’aria—To 
adopt a defensive attitude on the surface 
and to mass for an offensive in the air.” 
He wrote: “To gain the mastery of the air 
is to conquer; to be beaten in the air is 
to be conquered and obliged to accept any 
terms that the enemy desires to impose.” 

Though his doctrine has yet to stand the 
test of a major war and is questioned by 
many, Douhet’s works present it so pet 
suasively that his name is regarded by the 
advocates of air power with the veneration 
which proponents of sea power have for 
Mahan, the American Naval writer. The 
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General Giulio Douhet 


career and exact ideas of the Italian, how- 
ever, are little known. 

Douhet was born in 1869 at Caserta, in 
southern Italy. He elected at soldier’s ca- 
reer and emerged from the military acad- 
emy as a lieutenant of artillery. He later 
studied electrical engineering at the Turin 
Institute of Technology and won honors 
with a paper on electric motors. When the 
automobile appeared, Douhet recognized its 
possibilities for war and in 1900 wrote a 
book titled “Heavy and Military Locomo- 
tion.” 

It was natural that a man with this scien- 


tific background should appreciate the air- 
plane. In 1909, while most of the world 
was still scoffing at heavier-than-air ma- 
chines, Douhet wrote: “Now we are fully 
conscious of the mastery of the sea. Soon 
it will be no less important to gain the 
mastery of the air. It will be fought for.” 

In 1911, Douhet became commander of 
Italy’s first flight battalion at Turin, or- 
ganized the first Italian flying school and 
set up the first shop in the country for 
airplane construction. This was started in 
a shed with Giovanni Caproni, later famous 
as a builder of mighty bombers, among 
the workmen. 

“The arm of space will be sovereign,” 
he declared in a 1913 lecture. “A new arm 
is born, the arm of the air. A new field 
of battle has opened, the sky. A new fact 
has presented itself in the history of war, 
the birth of a principle of warfare.” 

He wanted Italy to join the Allies in 
1914 and wrote articles for the Gazetta del 
Populo urging this. When Italy entered the 
struggle he was sent to the front, not as 
an aviation officer, but as chief of staff 
of the Milanese division. His superiors 
seemed incredibly stupid to Douhet. At 
first he contented himself with writing his 
opinions and, in the presence of witnesses, 
daily sealing the papers. These notes were 
published in 1921 under the title, “A Criti- 
cal War Diary.” 

In 1916, Douhet felt it his duty to send 
a memorandum on the dangerous condition 
of the Italian front to Leonida Bissolati, 
a member of the cabinet. The Italians had 
captured Gorizia but, in Douhet’s words, 
had only a frontal deployment of troops 
with no “profundity or zones of resistance 
at their rear.” A police cordon had been 
spread out along the front instead of an 
army. 

This memorandum was intercepted and 
reached General Luigi Cadorna, the Italian 
commander. He was outraged at Douhet’s 
flouting of regulations by failing to send 
his communication through military routine 
and also at the criticism. Cadorna termed 
it “calumnious.” Douhet was court-mar- 
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1 and sentenced to a year in the Pied- 

t prison fortress at Fenestrelle. 
saster came to Italy just as Douhet 
pleted his sentence. Six German divi- 
ns crashed through at Caporetto in just 
an attack as Douhet had forecast. In 
ree days, 200,000 men and 1,800 guns were 
3y the time the rout was stopped 
the Italians had lost 800,000 men through 
h, capture and desertion. The accuracy 
s prophecy made Douhet a popular 
He was recalled to service as chief 
central division of aviation. Before 
Armistice, he published a short novel 
titled, “The End of the Great War, or 
Vinged Victory,” in which he cast two 
tagonists, an Allied air force large 
gh to control the air and an Austrian 
, facing massed action, represented 

itile heroism of the individual. 
et resigned from the army at the 
f the war, ran unsuccessfully for the 
n parliament and founded a magazine, 
vere (The Dove). In this he made the 
suggestion that Italy honor an un- 
soldier. Douhet became an ardent 
Fascist and carried Mussolini’s greetings 

D’Annunzio, besieged in Fiume. 

1920, the High Tribunal of War and 
canceled the 1916 judgment, ruling 
Douhet had “sacrificed his personal in- 
and the bonds of discipline for the 
f his country.” In 1921, he was made 
i general and the first edition of his most 
famous book, “The Mastery of the Air” 





Devastating aerial bombardment by Japanese airmen left many Chinese <ities 


was published. The volume is a masterly 
argument for the airplane as a weapon. 

“Independent of the ground and more 
rapid than any other medium of action, the 
air force is the offensive arm par excel- 
lence,” Douhet wrote. “It can go from one 
point to another not only by the shortest 
road in a straight line, but also by a great 
number of other roads. There is no prac- 
tical way of avoiding attack by enemy air 
forces save by destroying those forces. 
The nation which adopts the offensive has 
the advantage of choosing the objective and 
of being able to concentrate all its forces 
at the point of attack. The adversary must 
disperse his forces and wait this attack. 
For defense, an air force greater than that 
of the attacker is required near each center 
to be defended—for 20 centers an air force 
20 times that of the attacker. The airplane 
is not suited for defensive action.” 

Bomb dropping is the proper role of air- 
planes in war, asserted Douhet. He favored 
gas and germ bombs if effective ones could 
be made. He wrote: “Not only explosive, 
but also chemical and bacteriological poi- 
sons can be carried by the aerial arm to 
any point of the enemy’s territory, scatter- 
ing death and destruction over the entire 
country.” The moral effect, he believed, 
would be far greater than the material 
damage. This was his big idea. 

“What could an army do with its lines 
of communication cut, its stores set on fire, 
its centers of provision’and refitment de- 


in burning ruins like these. 





stroyed?” he asked. “What could a fleet 
do, supposing its ports were no longer 
safe, its bases burned and its arsenals and 
freighters destroyed?” 

Let us suppose that in a few minutes 
a city receives in its central part within a 
radius of about 250 meters (820 feet), 20 
tons of bombs. Explosions are followed 
by fires. Gases that kill prevent approach 
to the zone which has been bombed. Then 
fires develop and spread. The poisonous 
gases persist. The hours pass, and finally 
daylight comes, while the poison spreads 
and permeates the air. Traffic on the main 
routes, if they come through the city, will 
be suspended. Traffic on the railroad, if 
the station is affected, will be stopped. Life 
itself will be stopped. What happens in 
one town can, on the same day, happen in 
10, 20 or 50 great centers and, with the 
news spreading, other centers will feel the 
menace. What government will be strong 
enough to maintain order? How can in 
dustry be made to function regularly? And 
even if an appearance of order remains, 
even if some work can be done, will not 
the mere sight of a single airplane be 
enough to produce serious panics? If, on 
the second day, 10, 20 or 50 other cities 
are hit, who will be able to prevent the 
distracted population from scattering over 
the countryside? Necessarily, a complete 
dissolution of the national governmental 
structure will take place. It will not be 

(Continued on page 82) 









by 
JEROME LEDERER 


IRE probably is the most terrible 
F en the most feared of the perils that 

endanger aircraft and airmen. Fire 
losses annually are great. Often they 
attend fatalities because fires so fre- 
quently follow crashes. It is proper and 
wise that these risks be faced squarely, 
their causes studied and precautions 
taken to minimize them 

The Aero Insurance Underwriters 
like other aviation underwriters and in- 
surance agencies, have made a study of 
air safety—particularly relating to fire 
and fire hazards. Herewith I intend to 
give my readers some of the practical 
results of our studies and recount for 
them some of the details of accidents 
that involve fires in aircraft—some oc- 
curring in flight and others on the 
ground. 

Within the last year the newspapers 
have carried accounts of several acci 
dents in which fire in the air occurred 
aboard large passenger-carrying air- 
planes. In one case the fuel line on the 
left engine of a twin-motored type— 
DC-3—broke in flight. The engine kept 
on running but fire developed under the 
cowling. The pilot couldn’t see what had 
happened because of that cowling. The 
fire was like the blaze in a blow-torch, 


38 


This ship caught fire in the air, the pilot landed safely but the airplane was a total washout. 





The author, a prominent aviation insurance en- 


gineer, offers some invaluable pointers to air- 


craft owners and operators. A “must” for flyers. 


because it was in the propeller-blast 
through the engine nacelle. It was small 
and hot but hardly visible. The fuel 
pressure kept falling and the head tem- 
perature rose so the pilot knew some- 
thing was wrong. He landed his air- 
plane safely, but as soon as the plane 
lost speed the air blast no longer con- 
fined the blaze. It spread so rapidly that 
passengers had time merely to get out of 
the plane, leaving behind them baggage, 
cloaks and all their belongings. In that 
case the pilots and the rest of the crew 
were declared heroes. 

In another recent instance a pilot be- 
came conscious of fire while flying at 
3,000 feet. His nose informed him that 
insulation was burning. So he turned off 
the generator and the master switch that 


led from the battery to all the electrical 
apparatus. As he began losing altitude 
preparatory to a forced landing one of 
the passengers in the ship—this time a 
small cabin model—said that the rear of 
the seat on which he was leaning was 
becoming hot. 

The passenger removed the cushion 
and found the upholstery smoldering. 
This was extinguished. When the pas- 
sengers raised the lid under the seat 
cushion that gave access to the radio re- 
ceiver and battery, large flames leaped 
into their faces. The pilot had an extin- 
guisher but decided against using it, feel- 
ing that the combination of flame and 
extinguisher fumes might knock him 
out. The passengers closed the lid, re- 
placed the seat cushions and sat down 


































to keep the fire within the radio 
artment. The pilot then made a 
safe landing and all aboard escaped—but 
uirplane was totally destroyed. 
buretor backfires are frequent 
Backfires result 
linder shooting out 
inlet port and down into the car- 
buretor. Improper or slow burning of 
nside the cylinder—either from a 
h mixture or from too lean a mix- 
usually caus If such a fire 
occurs in the air it can usually be extin- 


causes of airplane fires 
flame in the 





es this. 


g ed by opening the throttle wide 
1 sucking the flames into the engine. 
I s also true backfires that occur 


on the ground. The approved procedure 

is to turn off the gasoline, open the 

fully and, if in the air, lose 

side-slipping away from the 

ignition switch should be 

ff after the engine runs the fuel 
1es dry and quits firing. 

Most frequently carburetor fires on 
the ground are caused by attempting to 
start a cold engine whcre the gasoline in 
the overprimed cylinder continues to 
while the inlet valve is still open, 
allowing the flame to shoot back into the 
carburetor. Or it might be the result of 
a crack in the inlet manifold which leans 

ut the mixture. 

In winter, experience has shown, it is 
most desirable to start engines with the 
tail of the ship into the wind so that if 
a fire does occur in the carburetor there 

be less tendency for the flames to 
ackward along the fuselage and 
he fabric. Once an engine is 
and running smoothly, however, 
wise to point the nose into the wind 
ise this aids in cooling and in pre- 
g overheating 
ts tend to forget 


throttie 
height by 


fl es, The 
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even obvious pre- 


that must be taken. For in- 
ships have been lost because en- 
were started while the plane was 


g in high dead grass. Hot carbon 


dropped from the exhaust 
the grass, which in turn caused 
1 loss of the plane. Similarly 


been airplane fire losses from 
an engine over a pool of gaso- 


had dripped from its carburetor 
ground. 

trical es for fire an airplane, on the 
titude or in the air, can be materially 
ae of by periodically checking the 
ne 2 stem, tanks, pipes and fittings for 
aie al cracks or worn hose connections. 
» one fuel and oil systems should be 
d under pressure if a pressure sys- 
nites used. It also is important to see 
ering. the wing compartments holding the 
pas- ks be well ventilated and drained 
anal is the slightest danger of gaso- 
prt getting into them during refueling 
eaped other means. If the tank is in the 
aati’ ge the same precaution should be 
“feat. Gas fumes in these confined 
, and spaces can be ignited by a spark caused 
ea bad electrical connection, by move- 

5 ond nt of metal parts such as control 
ious by radio sparks and by loose 


bonding connections. 


Backfires always should be anticipated. 
One set this ship afire and wrecked it. 



























All drain plugs in the fuel and oil sys- 
tems should be frequently checked. The 
following story illustrates the need for 
this: a tired mechanic was safetying the 
drain plug on an oil tank in a single- 
engined fabric-covered airmail plane. 
The drain plug had been drilled through 
the head so that a safety wire could be 
run through the hole. On either side of 
the plug a brass stud projected from the 
cowling, each one drilled to receive the 
safety wire. The mechanic threaded the 
wire through one stud, thought he had 
the wire through the plug, then threaded 
the end through the other stud. He then 
completed the job, as he thought, of 
safetying the plug by braiding the wire. 
He was tired and failed to realize he had 
missed the hole in the plug. 

The ship was taken into the air, flew 
satisfactorily for a while, but the con- 
stant vibration loosened the plug. Final- 





ly it dropped out, allowing the oil to run 
back from the bottom of the cowling to 
the fabric on the under side of the ship. 
There it caught fire from the heat of the 
exhaust pipes. The pilot saved himself 
by jumping, but the ship was lost. 
Static electricity is a frequent cause of 
fire in servicing planes. It can be created 
by the passage of gasoline through a 
hose. The hose absorbs the charge, 
which then seeks to escape through the 
hose nozzle when the nozzle is brought 
in contact with a good conductor. If 
that conductor happens to be the filler 
neck of a gasoline tank with the correct 
mixture of air and vapor in its vicinity, 
the spark will set off an explosion and 
fire will usually follow. This is the rea- 
son for the care shown by most oper- 
ators in grounding the nozzle to the 
tank or some other metal part of the ship 
(Continued on page 80) 


Sudden fire in the air brought this ship down without injury to the pilots. Chances 
for fires can be lessened by carefully checking fuel system, tanks, pipes and hose. 
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Ears, nose and throat are watched carefully for infection. 
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The pilot's eyes must be near-perfect and are rigidly checked periodically. 


FLIGHT 
SURGEON 


by 
STEPHEN BATES 


Aviation medicine is a highly 
specialized field. Flying has 
its own peculiar requirements. 
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{ERE is an old tradition that the 
hinese pay their doctors to keep 
em well. The operators of Amer- 
ica’s commercial airlines must agree 





that this is pretty smart, because today 
hardly a single company is without its 
orps of especially-trained flight sur- 
geons whose job is fundamentally to 
keep pilots and ground employees physic- 
ally and psychologically fit and only 
se larily to do any patching up 
ese specialists are among the les- 
ser ywn cogs in the vast national air 
transport machine, yet they are among 
the most important. It is they who de- 
ide who is going to be an airline pilot 
in t first place, who say how long he 
kee is job and who read him off the 
active list the minute that his arduous 
y( ation starts to “get” him. On every 
rcial field their word is law and 
the nsequences of disobedience are 
apt be so te le that the punish- 


é isually is immediate dismissal. 

flight surgeon’s most important 
, o prevent anything from going 
wrong with the pilot, just as the main- 


+ 


ter e superintendent's biggest task is 
t tf anything from going wrong 
- the motors. Flying nowadays is 
sO fe that there are only two types 
of n unfit to pilot a plane, those with 
ser physical defects and those whose 
ner system is fatigued. However, 
the determination of what constitutes a 

condition serious enough to 


a pilot is a job that requires 
training, since minor defects that 
he ground are likely 

ntensified in the air. The deci- 

to whether or not a pilot is too 

t to fly is another tricky matter, in- 
h as a man who is 15 per cent un- 

1 an be far more dangerous than 

lly. o is really sick: the really sick 
will usually report his condition 
eek treatment, while the one who 
y tired may hide his weariness 
ke his flight out on schedule 
rder to do his job scientifically 
cessfully, the air doctor has had 
elop a specialized type of medi- 
which is only now beginning to 
ficial recognition, although it got 
rt back in the days of the World 
The first few weeks of active air 
ns on the western front were 
to demonstrate the importance 
uman element as a cause of acci- 
Pilots cracked up every day. 
vecause they lacked the requisite 
k nd training or because their physic- 
ntal or psychic reactions were 
ite when an emergency arose. 


pa nnoticed on t 


was the only nation to require a 


physical examination of airmen 
veginning of the war. Great Brit- 
rs suffered many serious crack- 


1 board was named to study 


ise and methods of preventing 
The United States gained by the 
ce of these countries, sending a 
ommission to Europe in 1917 
into the methods they had 
and to pass on their effective- 


rk of that mmittee brought 
1 the Navy an 
realization that the ordinary 
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United Air Lines uses this audiometer in a soundproofed room to test hearing. The pilot 


must be able to hear sound frequencies ranging from 126 to 11,584 cycles per second. 


physical examination was inadequate for There is a vast difference between the 
flying personnel. It led eventually to the flimsy crates of World War days and 
adoption of a rigid system of physical the sturdy, dependable ships of today 
selection of prospective flyers, an even On the one hand, the airman’s personal 
more careful supervision and mainte- physical risk has steadily decreased. On 
nance of the Service-trained aviator, and _ the other, his responsibilities have been 
the establishment of the famous School multiplied. Many of the medical regu- 
of Aviation Medicine at Randolph Field. lations for flyers adopted in 1917 have 


This flight surgeon is taking an airline pilot's reclining blood pressure, the first step in 
the widely-used Schneider index test. This test gives pilot a numerical rating as to fitness. 





In addition to flight surgeons, some airlines maintain a complete medical laboratory. 


The United Air Lines medical technician 


been discarded, some have been revised 
to cope With new conditions, while a few 
have ‘retained their original forn 
through the years. But out of all the 
experimentation an important new sp¢ 
cialty has come into being—aviation 
medicine—and a new specialist has ap- 
peared—the flight surgeon 

Aviation medicine has as its founda 
tion a good working knowledge of gen 
eral medicine and surgery. It covers a 
vast field and the would-be flight sur 
geon must have, in addition to this basi 
knowledge, special training in | 
verse subjects as ophthalmology, card 
ology, altiture physiology, psychology 
and psychiatry. A graduate course, last 
ing from four months to a year, sup 
plies these fundamentals. But a year or 
two of intensive experience in and about 
a modern airport must follow, during 
which the would-be flight surgeon is 
expected to gain enough of a knowledge 
of flying to enable him to understand 











such 





the problems, difficulties and dangers 
encountered by pilots and to discuss 
them intelligently. During this time he 


is required to fly as much as possible 
with both experienced and novice pilots, 
because in no other way can he possibly 
get a true idea of the physical 
mental strain involved in present-day 
aviation. Without such knowledge it is 
virtually impossible for him to assist in 
determining the cause of airplane ac 
dents and to make intelligent reports 
upon them, as he is later required to do 
It is on this preliminary tour of duty 
that the prospective flight surgeon at 
tunes himself to the ways of 
personnel. He must prove himself ta 
ful, sympathetic and a good mixer 
must demonstrate iniative, unquesti 
able integrity and a fine general char 
acter. Lack of any one of these qualities 
is enough to disqualify him f 
chosen work. The embryo flight surgeon 
usually is first put to work making 
routine tests on applicants for 
Every licensed commercial pilot has of 
course already passed the rigid Civil 


and 


aviatior 


from his 


jobs 


above is taking a pilot's blood cell count. 


Aeronautics Authority’s examination 
and every one with a recent employ- 
ment record has had at least one check- 
up within the past six months at the 
hands of a C. A. A. inspector. However, 
few commercial airlines will employ a 
pilot, even for substitute or emergency 
work, without the okay of one of its own 
physicians. 

A few months at this type of appren- 
ticeship—which may also include rou- 
tine checkups on the health of stew- 
ardesses, ground-crew workers and ad- 
ministrative employees—and the new 
flight surgeon is ready for a permanent 
assignment. From then on his task is 
chiefly to maintain the men under his 
care at top physical and mental efficiency 
and to relieve from duty those who do 
not measure up to the standards of the 
airline. 

Every checkup on a pilot in the trans- 
port service must show that his vision, 
hearing and ocular balance are perfect 
and that he has no throat, nose or sinus 
afflictions. Ears, especially, must be in 
good condition because of the increasing 
importance of radio. Heart and circula- 
tory system also must be in A-1 order 
and there can be no evidence of tremors 
or unsteadiness. 

Most of these factors can be deter- 
mined objectively in the laboratory. The 
working pilot’s eyes must test to a visual 
acuity of 20-20 and on refraction show 
an error of less than one diopter in any 
meridian. The eye-muscle balance must 
be good because unbalance causes the 
victim to have frequent headaches or, 
worse still, to see double. Depth per- 
ception must be fine enough to allow 
the subject to adjust the rods in the 
Howard-Dolman apparatus—a box, open 
at the top and containing parallel rods 
one centimeter in diameter, one of which 
can be manipulated back and forth by 
cords from distances up to 20 feet— 
within 25 millimeters of each other. 
Color vision—necessary in order that 
signal and navigating lights may be rec- 
ognized—must be perfect and the field 









of sight—how far the subject can look 
to the right or left without turning his 
head—must be exceptionally wide. 

The ears, nose and throat must pass 
an equally examination because 
any inflammation of the upper respira- 
tory passages or of the middle ear is 
likely to be aggravated by flying. Teeth 
for cavities, as the 
cold air will quickly 
light up any dental sepsis. Tonsils and 
adenoids be checked and re- 
moved if they show any signs of infec- 
tion. New injection tests have been de- 
vised to bring out any possible disturb- 
ances of the vestibular apparatus, sup- 
planting the costly Barany chair, which 
for many years was used for this purpose, 

The heart also gets a special going- 
over and any disturbance noted in the 
cardio-vascular immediately 
the subject of further investigation. The 
discovery of heart trouble is one of the 
leading causes for the grounding of ex- 
perienced airmen because even the slight- 
est murmur is intensified by altitude and 
speed. 
Examinations 


course 


severe 


examined 
altitudes 


must be 
of high 


have to 


system is 


for communicable dis- 
eases are of routine. Strength 
and endurance tests are sometimes given; 
these take the form of a simple exercise 
such as stepping from the floor to a 
chair five times in 15 seconds with no 
noticeable exertion. “Snap judgment” of 
speed and distance is also measured. 

Then there are other factors that the 
flight surgeon can determine only by 
going aloft with the pilot and watching 
him handle a ship and still others which 
must be based upon a knowledge of the 
pilot’s home life, especially of the food 
he eats and the amount of rest he is 
able to get. What a pilot eats and 
drinks, whether he sleeps well or suf- 
fers from insomnia and how well he 
gets along with his “home folks” are of 
great importance and it is the flight sur- 
geon’s duty to counsel with those who 
are not psychologically or physically 
“right,” and to aid them to get back to 
normal. Sometimes it is necessary for 
him to ground them until the dangerous 
period has passed. 

Many airline pilots develop at one 
time or another an “anxiety” about their 
work that renders them unfit for service 
for a time. Usually resulting from the 
stress of early training or of prolonged 
service in the air, this condition expresses 
itself in the form of restlessness, irrita- 
bility, a tendency to jump at sudden 
noises and an inability to concentrate. It 
is the flight surgeon’s job to spot this 
“anxiety state” before it becomes too 
serious, to trace its cause and to help 
the pilot overcome it. Since overanxiety 
is usually a symptom—often the earliest 
symptom—of fatigue and strain, a brief 
vacation with long hours of good re- 
freshing sleep is the usual prescription. 

The Boeing company was the first 
commercial airline to employ a flight 
surgeon as a regular member of its 
staff. Following the lead of the Army 
and Navy, it asked permission of the 
Department of Commerce in June, 1928, 
to have each of its pilots examined by a 


(Continued on page 90) 
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NEXT STOP-—THE FR 


F! ENCH bombardment pilots are flying their first batch of Martin 167F's 
ewhere on the western front as this is written. When the initial 
h order for these American-built bombers is completed and delivered, 

I ed with one of the deadliest warplanes in the war 
ames S. McDonnell of Baltimore, the 167F is a 

e attack-bomber ordered by the U. S. Army Air 

’s model is a military secret, basic figures pertain- 

ion are similar. Top speed with a maximum bomb 

74 m.ph. at sea level; at cruising altitude that figure 

nsists of four machine guns in the wings and two 

for the rear gunner. The French Martin, shown in various 

juction on this page, is a two-place fighter as well as attack- 

this writing there is no report of the 167F in actual combat. 
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Visible back through ship's nose are auxili- 
ary controls (foreground) and cockpit. 
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At left (below) is right half of fuselage. Directly below is assembly line. Bomb-aimer 
irrita- q a in nose has no flexible gun; the pilot fires four guns (two in each wing) from cockpit. 
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The new Sacramento air base overhauls as 


RBIRD DEPOT 





by FRANK CUNNINGHAM 


It takes a large and efficient maintenance sys- 
tem to keep military aircraft in the air. Newest 
overhaul and supply base is worth $7,000,000. 


ISTORIC Sacramento, capital of 
California and site of famous Fort 
Sutter, citadel in Gold Rush times 
of the Swiss pioneer Capt. John Sutter 
has relegated the stage coach and six- 
gun days to history books and, during 
1939, became as air-minded as plane 
factory-studded southern California. The 
past year witnessed the dedication and 
operation of the new Sacramento Air 
Depot, the $7,000,000 War Department 
project that covers 1,200 acres. The base 
is the most modern of any military de- 
pot in the United States and materially 
helps guarantee the safety of the Pacific 
and the entire United States. 
At this military base, a few miles east 
of Sacramento, more than $20,000,000 





worth of material is received, stored and 
shipped annually and equipment in ex- 
cess of $6,000,000 repaired, reconditioned 
and manufactured 

Long necessary has been a modern 
depot on the Pacific Coast as a key de- 
fense base. Sacramento is one of the 
four in the nation which handle the 
supply and maintenance of the military 
aircraft. The base’s territory includes 
California, Washington, Oregon and 
Utah and its facilities are so mammoth 
the depot furnishes supplies for Hawaii, 
Alaska, the Canal Zone and the Phil- 
lipines. 

What is this depot which is a model 
for an air base? How did it come about 
and what type of flyers are stationed 


many as 120 ships annually at unit costs up to $30,000. 





at Sacramento? First let's quote from 
what Col Harold A. Strauss, the former 
depot commandant (now stationed in the 
Canal Zone) said at the dedication: 

“Two square miles of rolling pasture 
land have been transformed into this 
marvelous depot. The work done here 
is so impressive that it is difficult to 
realize the development. This depot 
has been designed and constructed to 
embody all the latest equipment and con- 
struction features which have been found 
necessary from a close study of depot 
operation in the past and to provide for 
the new and large types of aircraft and 
equipment which are so rapidly being 
developed.” 

Brig.-Gen. George C. Marshall, Chief 
of Staff of the United States Army, in 
commenting on the air depot said: 

“Common sense on national defense 
tells us that the public should be told 
the importance to have the industry 
geared for the rapid production of 
planes, for a high standard of produc- 
tion means we have to keep fewer planes 
on hand. We are fortunate that oceans 
are on each side of us and good neigh- 
bors where there are no oceans. In the 
last war we were not ready until the 
end. This time we are getting ready 
in advance.” 

Because the writer attended the dedi- 
cation around April, 1939, and a short 
time ago returned to survey the opera- 
tions of the depot, he can realize the 
immensity of the project It is hard 
for the eye to take in the gigantic base, 
the acreage of which is three times as 
big as Treasure Island of the San Fran- 
cisco World’s Fair. There are three 
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Of the 800 men employed at the Sacramento base, 450 are mechanics. 
































All types of military aircraft 


engines can be built here; the base's test block will normally accommodate units up to 3,000 h.p. each. 


runways, each 5,000 feet long 
wide with shoulders of 100 feet 
a total of $275,000 
there is always 
rection. Lights 


side, costing 
ch are built so 








that a pilot will always have 
ts when he needs them, but 

be no glare in his eyes. Nu- 
smaller lights can fill the entire 
res with illumination and the 
buildings and trees are marked 
conventional red warning sig- 
unding field is so large that 
ance on it requires as much work 


early 26 miles of ordinary high- 
1 perfect landing conditions will 
s be on hand despite any weather 


depot’s buildings 
is nothing in the 
with which to compare them. 
gineering shop covers 13 acres 
yne roof and is the life-line of 
ot The shops are used for 
ng all types of planes and a 


rge are thé 


te “going over” costs from $2,000 


00 a craft The number of 
ndled per year can run as high 
0. Repair dock hangars have 
r space—200 by 275 feet—and 


ntrances are 250 feet by 45 feet. 


arch of the hangars an eight 


uilding could be slipped in! 

f the hangars is for the Trans- 

1adrons based at the depot. Two 
provide for overhauling and 

bling airplanes as well as tear- 
large planes for shipping from 
orps’ dock located on the Sacra- 

River, 


The writer’s guide through 


vineering department and repair docks 
assistant 


was Maj. Joseph T. Morris, 


en- assembly and cleaning, engine installa- 
tion and doping and painting. Then 
there are landing gear and wing sec- 


depot engineering officer, who got his tion, woodworking shop (where, in 


college training at Pennsylvania 
Yale. In addition to the work on planes 
and motors, the engineering department 
many repair room for starters, generators, 
parts for use as replacement units. 
Approximately 6,500 tons of steel were 
used in construction of the building 
docks or hangars are three-hinged arch 
construction covered by asbestos 


also handles the manufacture 


tected corrugated metal with 
forced glass skylights in each 


The floors. are six-inch rein- 
forced concrete. The cost of 
the building and its vast amount 
of machinery ran to nearly 
$4,000,000. 

Eight hundred men are em- 
ployed in the depot shops. Of 
these, 450 are mechanics and 
the ratio of mechanics to cler- 
ical help is about 7-1. All are 
under Civil Service. The Sacra- 
mento work is a continuation 
of the work done at Rockwell 
Field, former site of the repair 
shops, but at San Diego onl) 
250 mechanics were employed. 

The writer’s escorted trip 
through the shops brought be- 
fore him the scope of the engi- 
neering work. The plant in- 
cludes the main machine shop 
and departments for the align- 
ment and repair of fuselages, 


Engine 
shops are structural steel columns and 
trusses, reinforced concrete walls 
covered by wood deck and built-up roof 





and addition to plane work, all the benches 
are made), the electric and battery charg- 
ing, the radio installation sections, the 


spark plugs and all other aircraft ele 
trical equipment 


The In the tank section and plating de- 

partment many different plates can be 
pro- had, but the main tanks are for cadmium 
rein- plating as this is both effective and 


moderate in cost. In the foundry are 
the heating furnaces for tempering, a 
and machine for making rivets and a hard 
(Continued on page 84) 





This gigantic hangar covers part of the base's |,200 
acres; the supply building alone covers nine acres. 


















































E hovered high above the land- 

ing field, waiting for the signal 

to come down. The Economic 
Royalist in the seat beside me nudged 
me in the ribs. 

“Look!” he snorted with contempt 
“There’s another of those WPA signs 
Third we’ve seen this trip!” 

“Yeah,” I grunted. “Lots of 
around the airports, aren’t there?” 

“Every time I take a plane, they smack 
me in the eye!” His voice grew bitter 
“That one’s so big you'd think the WPA 
boys had built this whole layout. All 
they really did was throw up those two 
hangars and lay down some new run- 
ways.” 

I laughed. “That’s quite a bit! And 
if they’re doing something for the air 
industry, why haven’t they a right to 
let folks know about it?” 

“Worthwhile!” His face reddened 
“Why, that lousy bunch of shovel lean 
ers never yet did anything worthwhile! 


them 


Loafers, bums, that’s what they are, 
every last one...” 

I didn’t feel like arguing with him 
then and besides, I didn’t know the 


answers. So I chewed hard on the gum 
the stewardess had given me. As we 
settled gently on the runway and pre- 
pared to leave the plane, I let my friend 
rage on. He did, with gusto, even after 
we were on the ground. Then his 
limousine drove up and carried him away, 
leaving me to hail the taxi. 

I have never seen him since, but if I 
ever do, I'll have a lot to tell him. I’ve 
checked up on the WPA since then and 
found that he was nearly 100 per cent 
wrong. Much maligned and generally 
laughed at, the Work Projects Adminis- 
tration nevertheless has done as much for 
the aviation industry in the United States 
as any other single agency, public or 
private, and there is hardly a job among 
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D LAWSON 


Many airports throughout the country owe their 


continued existence to 


ministration. Herewith 


all the thousands it has undertaken that 
can be cited as not worth the time or 
energy devoted to it. 

Believe it or not—and this may depend 
on whether you vote Democratic or 
Republican—WPA workers have built 
about 160 brand new airports since 1934, 
extended or improved at least 500 others 
and set up field lighting standards and 
boundary lights by the thousands. Nearly 
$150,000,000 has been used for such 
projects—over half the total spent on 
American airport development in that 
time! A lot of money? Certainly. But 
it’s just as certain that the modern trans- 
port can’t come down in a pasture. It 
costs real dough to grade and pave an 
area of several square miles, to set up 
all the buildings, markers, radio trans- 
mitters and other costly gadgets neces- 
sary for successful airport operation and 
to attract air traffic from established 
bases. Prospective profits are invariably 
too slim to encourage any great amount 
of private enterprise 

When the depression came along, the 
need for larger airports already was ap- 
parent. Sut nothing was done about it 
and, as years went by and the number 
of scheduled airlines increased, it became 
pretty clear that unless the Government 
helped to develop ground facilities, avia- 


the Works Progress Ad- 
the story of its efforts. 


tion as a whole would be seriously re- 
tarded. So the WPA stepped in—where 
both fools and angels feared to tread— 
and did a job in four years that other- 
wise might have required from 14 to 24. 

Today its finished products range from 
small emergency landing fields, often in 
heavily wooded and rough country where 
pastures or other open fields are infre- 
quent, to major air terminals covering 
several hundred acres in metropolitan 
centers. Some are seaplane bases, par- 
ticularly useful in Coast Guard work. 
Others are “air parks’”—emergency land- 
ing fields combined with park and recre- 
ational areas so as to economize in the 
maintenance costs that become burden- 
some to small communities. 

The construction of new runways 
was a particularly important phase of 
its work. At many airports, aircraft 
hangars and administration buildings 
were erected. Some of the new hangars 
have entrances wide enough to admit 
transport planes with wingspreads up to 
135 feet. In all, nearly 90 per cent of 
the regular airline stops in the United 
States have been improved in some way 
by WPA workers. At the same time, 
about a quarter of the agency’s program 
has been devoted to modernizing the 
smaller fields which are the centers of 
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flying activity and which provide 
ncy landing space when bad 

er forces the big airliners off their 
The improvement of these small 

ts has undoubtedly been of great 
t to the private flyer and has served 
s phase of the aviation industry 


1 bit of prom 
airport touched by WPA’s 
working shovel leaners is publicly 
and will be available should a 
emergency arise. At present 


regular use by 
Others are pro- 
Civil Aeronautics 


them are 
Guard units 


ilities tor thé 


Ft ty’s program of teaching college 
d t ts to fly. Forty-one of the fields 
“ail ted or improved by the WPA 
, 24 military use exclusively. 
rom building of an airport is not too 
n in a job, once a good location has 
here secured. It involves chiefly the 
fre- earing and grading of the land, the 
ring laying out and paving of runways and 
tan the construction of a few buildings of 
Dar- moderate size. A plentiful supply of un- 
rie skilied labor is one of the biggest require- 
nd- nents and that possibly is the chief 
cre the WPA went into airport 
the W so heavily. It had the unskilled 
- abor—hundreds of thousands of men 
uld handle a shovel, a pick or 
iii an asphalt rake but who possessed no 
pa trade or technical training. A survey 
aft the Civil Aeronautics Authority 
owe ed that the development of ground 
an facilities for air transportation had not 
mit t pace in recent years with the tech- 
ron lvances in aviation, the increase 
pa traffic and the use of larger and 
ted faster planes. So the two agencies got 
nm gether and decided to reduce the lag 
a as much as possible before it got too 
serious 
am , 
™~ "he WPA crews encountered every 


nable type of obstacle in carrying 





out the program, but never once de- 
faulted on the job. They built the Barre- 
Montpelier airport in Vermont on a base 
of solid granite. They created an emer- 
gency landing field at Moshannon, Pa., 
by cutting the top off a mountain peak 
and spreading it enough to construct two 
runways. They leveled off Hartford, 
Conn.’s field behind a dike 1,100 feet 
long, thrown up by Army engineers. 

To build New York’s tremendous new 
LaGuardia Airport they transported 
14,000,000 cubic yards of fill across Long 
Island Sound by means of trucks which 
traveled across a temporary bridge span 
at the rate of one every nine seconds. 
They increased a landing surface, origi- 
nally only 100 acres in area, five times 
by extending it into Flushing Bay. They 
built four asphalt runways for landplanes, 
a vast seaplane basin for clipper ships, 
two administration buildings and seven 
hangars. Constructed under a constant 
fire of criticism, in adverse weather part 
of the time, with some actual sabotaging 
and always under the lash of necessity 
to get it finished in a hurry, this mam- 
moth field already has been adjudged by 
the pilots or American Airlines, United 
Air Lines and Transcontinental and 
Western Air—who use it daily—as one 
of the safest in the United States. These 
pilots, after a series of test flights, said 
that the runways, approaches and other 
topographical details of the airport were 
more than 90 per cent to their liking. 
The few defects they pointed out have 
already been corrected. 

Conceived in 1935, when the Post 
Office Department declined to accept 
Floyd Bennett Field in Brooklyn as the 
airmail terminus for the city, its con- 
struction was begun in September, 1937, 
and rushed to completion in a little over 
two years at a cost of slightly more than 
$40,000,000. It thus became the WPA’s 






WPA workers lay all the concrete landing 
mats and runways on Cleveland airport. 
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Below is part of field lighting system 
installed at Harrisburg, Pa.. by WPA. 











































This WPA pile driver is sinking protect- 
ing piles at the Newark, N. J., airport. 


biggest single, most outstanding project 

The field has four asphalt runways 
landplanes—one of them 5,000 feet 
length—and a vast 
clipper ships. Two administr 
ings and seven hangars, embodying 
very latest ideas in airy] hitectu 
are included among the gr 
Each runway has available floodlights up 
to 7,500,000 candiepower and tl 1 
beacon light atop the control tower 
13,500,000 candlepower, is one of the 
brightest in the country and i 
to give the greatest available 
ity through fog and low clouds 

To give Cleveland its modern flying 
field, the WPA men laid down a landing 
mat 1,450 by 2,000 feet—the largest single 
piece of concrete ever produced, equal in 
area to a two-lane highway 36 miles long 
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—and built a four-acre concrete apron 
and seven runways. In addition they 
moved the 400-foot grandstand used for 
the National Air Races a distance of 
1,000 feet north and 2,000 feet west to 
eliminate the hazard on the approach 
from the west and filled in six ravines, 
the largest of which was a mile long, 
200 to 400 feet wide and 90 feet deep! 
[The completed airport contains 1,040 
acres of ground. It is larger than three 
of the most famous European airports 
combined—Croydon in England, Le 
Bourget in France and Templehof in 
Germany. Its runways are 1% miles long 
in the direction of the prevailing wind. 
The field is lighted by 500,000,000 candle- 
power at night. It has boundary lights 
at intervals of 200 feet around each edge. 
It is kept dry by an elaborate drainage 
system containing so many pipes that if 
end they would stretch 
[hese pipes are made 


placed end to 
almost 200 miles. 
of a special material porous enough to 
water to seep in within a 
minutes after it hits the ground, 
strong enough to support the weight of 


few 
but 


allow 


the heaviest planes. 

lo provide a West Coast air base the 
W PAers created, on Yerba Buena Shoals 
in San Francisco Bay, an island which by 
next year will become a key field linking 





anscontinental wi transpacific air 
trafic. Last year this island was used 
as the site of the Golden Gate Inter- 


national Exposition. When the exposi- 
tion has closed its gates for the last time, 
the entire development is to be quickly 
converted for airport use. The admin- 
istration building of the exposition, a 
$715,000 structure, will be the airport ter- 
minal building. Two $400,000 exhibit 
palaces will be used as airplane hangars 
A highway and trestle to the San 
Francisco-Oakland Bridge, built for use 
of the exposition will supply 
rapid connections both these 
cities and the air base. 

To create the island—now known as 


crowds, 
between 


An important phase of WPA aeronautical operations is the painting of air markers on 
building tops. Projects like this are part of the $150,000,000 total spent on aviation. 














“Treasure Island’—the WPA built a 
16,000 foot seawall containing 220,000 
tons of rock, pumped 20,000,000 cubic 
yards of sand into the site, established 
a complete water supply and drainage 
system and constructed the bridge link 
already mentioned. The completed air- 
port’s landing area will be free from 
obstructions and will measure 3,400 by 
5,000 feet. The three major buildings, 
the terminal structure and the two giant 
hangars will be concentrated in a group 
at the extreme south of the island. Off 
the shore on that will be a pro- 
tected water area for seapianes, measur- 
ing 1,500 feet by 3,420 feet and dredged 
to a depth of 40 feet. 

Such mammoth key airports consti- 
tuted, of course, the more spectacular 
phase of the WPA's undertaking. But 
of equal significance, perhaps, was its 
building of hundreds of smaller ones in 
more sparsely populated areas Salt 
Lake City, Utah, for instance, badly 
needed a first-class airport because five 
streams of cross-country air traffic con- 
verge there. The WPA filled this need 
by erecting a new administration build- 
ing, constructing three paved runways 
and installing lighting and drainage 
systems 

Similarly the field at Sioux City, Ia., 
was improved by the building of new 
runways, taxi-strips, aprons, gutters and 
catch-basins, the construction of an ade- 
quate administration building and the 
placing of new gasoline pump and stor- 
age facilities. The airport at St. Paul, 
Minn., was modernized by the erection 
of permanent boundary lights and the 
building of a hydroplane dock. The base 
at Idaho Falls, Ida., got a new adminis- 
tration building, hangar, radio station 
water system and heating plant. The 
one at Billings, Mont., got new floors 
and aprons for its hangars, new bound- 
ary lights, a new water supply and sew- 
age system, and a new post office. Fields 
at Omaha, Grand Island and North 
Platte, Neb,; Elko and Ely, Nev.; Port- 
land, Baker and Klamath Falls, Ore.; 
Dallas, El Paso, Houston, and San An- 
tonio, Tex.; Birmingham and Tusca- 
loosa, Ala.; Niagara Falls and Rochester, 
N. Y., and dozens of other cities were 
enlarged and put into first-class shape. 

All of these fields, of course, will be 
available for military use if war comes 
to the United States and, with this 
thought in mind, military air experts 
have given technical assistance to the 
planning of each. In addition, however, 
WPA workers developed or enlarged a 


side 


number of strictly military fields for us> J 


as Army, Navy, and National Guard 
airports. Among the 30 Army fields im- 
proved were Riley and Maxwell Fields 
in Alabama; March, Crissy, Hamilton 
and Moffett Fields in California; Bolling 
Field in Washington, D. C.; Kelly and 
Randolph Fields in Texas; Scott and 
Chanute Fields in Illinois; Langley Field 
in Virginia and McChord Field in 
Washington. Navy air bases on which 
WPA workers labored included Reeves 
Field, California; Pensacola in Florida; 
Squantum in Massachusetts; Grosse [le 
in Michigan; Cape May and Lakehurst 


(Continued on page 97) 
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Kenneth Carter, publicity man. 


OT long ago 
Peyton Wat- 
kins got an 


attack of the wan- 


lerlust. As it was 
acation time any- 
way, he closed his 
fice at Twentieth 


Century-Fox studio, 
cranked the prop on 
his two-cylinder 
Aeronca and headed 
east. He floated back 
Ernest Schoedsack into town 11 days 
later, having covered 
iles to and from New York City, 

x side trips hither and yon. 
rt time later he decided to go 
loted his craft, which he affec- 
calls “Putt-Putt,” up to the 
nge f Alaska and came back again 
f photographs of the forests 
example because 
n fact, he readily 
fan mail de- 
makes just 
He’s 


Peyton as an 
t a millionaire. | 
that, as head of the 
at the studio, he 
s you and I. 


same salary 


Andy Houghton, studio messenger. 


Holly Morse, assistant director. 



























“Curly” Lindon, assistant cameraman. 


lain Planesmen 


by HILL EDWARDS 


There are plenty of pilots in Hollywood—but 
they're not stars. They range from office boys 
to directors, all bound together by aviation. 


one of between 200 and 300 of the Holly 
wood “rank and file” who, while the stars 
take bows for daring aeronautical ad- 
ventures—many of them “dreamed up” 
by publicity men—sanely and sensibly go 
in for flying as a sport. Some own their 
own planes. The greater percentage rent 
from one of a score of operators at half 
a dozen different airports. Some have more 
than a thousand hours. Others are still 
in the student ranks and still others are 


Ted Tetzlaff, cameraman. 


so proud of private tickets that they'd 
like to pin them on their shirt fronts. 
The money and the enthusiasm of 
these “plain people” have contributed 
much to keeping flying alive in southern 
California during the dark post-depres 
sion days and, now that the boom is on, 
more and more are going to flying fields 
to learn the ins and outs of piloting. A 
CAA inspector told me the other day 
“Some of the stars learn to fly for 


Dewey Wrigley, process cameraman. 


























An Aerial Tight Squeeze 








Peyton Watkins heads a studio fan mail 
department and has been flying 10 years. 






publicity, but these unsung, unheroic 
fellows don’t. They love the game an 
they fly for that reason alone. Nearly a 
third of the tests I give are to those em- 
ployed in the ‘small jobs’ of the film 
dustry.” 

But, to go on with Watkins. At the 
moment he is organizing groups 
youngsters called “Avions.” The or- 
ganization is his own idea. Lads too 
young to take fiying training are as 
sembled in groups for talks by well 
known flyers. They police fields during 
air meets and other events. They visit 
airport control towers, study CAA regu- 
lations, meteorology and navigation and 
the principles of flight 
























NE of the toughest flying jobs in the 


Peyton’s flying time has come the hard business belongs to the pilot who flies 
way. He learned to fly 10 years ago and e Bellanca Aircrutser above. The “air- 
has accumulated about 600 hours. Duri1 port” into which he has flown an average 


this period he has owned an Eaglet, a of 3,580 pounds per day for the past year 
Waco, a Fleet and the current light is indicated by the arrow. Nothing more 
his life, “Putt-Putt.” He got the urge ‘than a clearing, this field is deep in the 
Mindanao Mountains of the Philippine 
Islands. The Aircruiser is used for haul- 
ing freight to the Davao gold mine in the 
jungle. Its back has been cut open (right) 
to facilitate loading and unloading. 


after a flight with Tony Fokker in the 
first tri-motor ever flown in America 
Then there’s Andy Houghton. Carrot 
topped Andy is in Paramount's messenger 
department. Some 
day he hopes to be a 


| geen dha beage iden The 1940 Fairchild "24" 


26, such a job isn’t 
J 














just around the cor l 
ner His time has EWEST Fairchild on the market is the of 720 miles. Landing speed is rated at 
come, since he first version of the popular “24” shown be- 48 m.p.h. Price for the standard “24” is 


soloed under Ted low. It is powered with a 145 h.p. Warner $5,995; the de luxe model (powered with 
Brown in the winter Super Scarab which gives it a normal a 175 h.p. Ranger engine, sells for $7,230. 
of 1935 in five, 10 cruising speed of 122 m.p.h. and a range 30th models are four-place. 
and 15 minute drib 
bles. Andy says 
after 165 hours 

“Tf I ever got 
enough time, I guess 
I’d go into aviation, 
selling planes and giving instruction. I’d 
forget all about being a producer. But 
right now, my flying is strictly amateur 

“I got interested watching ships at 
Port Washington, Long Island, when I 
was still in short pants. I came to Cali- 
fornia, met Russell Thaw, and went over- 
board on wanting to fly when he took 
me east in his Northrop. I got a lump 
sum together and soloed in December— 
the thirteenth—1935.” 
(Continued on page 70) 





Lars Larson 
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_|| I Learned About 


FLYING 
From That /-No. 12 


by GEORGE ARMISTEAD 


ith 
30. 


is 


This prominent pilot entered a race and spent 
most of those hours learning things. This is 
the story of a jinx airplane and a good flyer. 


Gee Bee that held 
metal horses under its cowling 
asted a 14-to-1 supercharger. 

was a lesson that darned near cost 
life. And it was a tutoring ses- 

19,000 feet in a thunderstorm 


sed, souped-up 


LEARNED about flying from a blunt- 


Arizona with everything going 
Next day the newspapers 
ed it up pretty succinctly with this 
paragraph: “George Armistead was 
1 out of the Bendix Race at Wins- 
Ariz.. because of engine trouble.” 
t’s a 16-word laugh! 
id engine trouble, all right, but I 


. deuce of a lot more things wrong 
September, 1938, I had entered the 
Bendix cross-country derby with 

" ane built more than four years 
earlier—for Jacqueline Cochran’s Lon- 
Melbourne attempt in 1934. Charley 
Babb, my boss and America’s largest 
d aircraft dealer, owned this “hoodoo 
that had never finished a major 


en the Gee Bee type spelled Jinx 
PopuLar AVIATION, December, 1939). 

| Allen, Russell Boardman and Low- 
yles had been killed flying "em in 
*tition. Probably Maj. Jimmy Doo- 

had the best experience with Gee 
Bee’s, for he clipped a new record of 











emis 


252.68 m.p.h. in one in the 1932 Thomp- 
son Trophy dash. 

Mine was a slightly modified “Q. E. 
D.”—which means “it has been proven”— 
version of the Gee Bee. Slightly less 
clipwinged, it was more maneuverable. 
But not very. 

Before the big race, for which I'd 
been preparing as a pilot since I patched 
up a smashed Jenny in 1926, I shook my 
ship down on a cross-country hop that 
ended in a Texas soil erosion project 
near Amarillo. That should have warned 
me. The Gee Bee with its 975 h.p. Hornet 
was plain dynamite. Under 10,000 feet I 
had to hold ’er in. If I gunned the plane, 
the 14-1 supercharger would whip the 
engine into a million pieces. Naturally, 
I didn’t. Twelve years of flying had 
given me a healthy respect for my equip- 
ment. 

I'll never forget the dismal before- 
dawn September morning when my turn 
came ’round to take off from Union Air 
Terminal, Burbank, for Cleveland. Most 
of the gang had already headed east in 
their ships. There were Lockheeds, spe- 
cial racers and Beechcrafts. And, brother, 
it was as black as the inside of a de- 
serted mineshaft! I trundled the Gee 
Bee to the starting line and waited. 
They’d crammed me into the cockpit 





This is the Gee Bee 9.E.D. flown by the author. It was known as a jinx airplane. 








George Armistead 


and all around me were dials, radio ap- 
paratus and equipment for my oxygen 
mask. Suddenly, as I peered sideways 
out of the glass-covered hatch, I real- 
ized: “Armistead, you can’t see the 
boundary lights for this take-off!” 

Nor could I. The Gee Bee's bulging 
flanks completely shut off my forward 
vision. And just as Starter Larry Ther 
kelsen’s flashlight swung down in the 
Go signal, I knew it'd be a dead-blind 
departure. 

Despite my 400 gallons of gasoline— 
enough to get me to Wichita, but 
equally enough to overload the plane at 
8,000 pounds—I managed to crawl over 
the fence at the end of the runway and 
start booming toward Cleveland. By the 
time I got into the skies I was scared 
as hell. But I climbed out through San 
Gorgonio Pass, pulling up to 14,000 feet, 
and began using ogygen. I bulleted 
toward the Colorado River with the air- 
speed showing doggoned near 300 m.p.h. 
and the old supercharger sending the 
Hornet into a whirling dervish dance. 

Over Kingman it started happening. 
In a routine scanning of my instrument 
panel, I suddenly noticed that the oil- 
pressure needle had dropped alarmingly. 
And the oil-temperature indicator seemed 
stuck against the boiling point peg 
Brother, that was no fun! I figured a 
bearing had blown. But I was damned 
if I’d give up yet. That Bendix dough 
looked awfully good—and I thought 
maybe I could nurse the Gee Bee into 
Cleveland. 

Because I didn’t want to get stranded 
without an engine above the clouds, I 
tried to keep under the ceiling. That was 
considerably easier said than done. As 
fast as I'd drop down, so would the ceil- 
ing itself. I could see I was in for it. 

And the weather! Like something 
over the Baltic Sea, it gave me the whole 

(Continued on page 95) 








WORST to BEST 





The white line bounds Washington-Hoover as 


CROSS the muddy Potomac from 

the city of Washington, D. (¢ 

there is rising from the Virginia 
shore an airport conceived in a Presi- 
dent’s dream and which should be one 
of the finest flying fields in the world 
It will be equipped with every naviga- 
tion aid known to a new Federal su 
pervisory body for civil aeronautic 
anxious to make its mark; plus con- 
tributions from 10 other Government 
agencies supplying their best brains to 
the project. Its runways will be long 
and broad, its taxiways smooth, its 
hangars ultramodern and its terminal 
impressive—even elegant. In short, the 
new Washington municipal airport— 








it stands today. Note blimp hangar. 


two or three miles from Washington's 
business district—will be a dandy. 

By the time July rolls around and the 
firecrackers begin to pop, the flying field 
itself will be in shape for landings and 
take- offs By Labor Day, transports 
will be loading and unloading cargoes 
of well-fed Congressmen at the very 
doors of that cross between Grand 
Central Station and Radio City Music 
Hall which is to be the terminal build- 
ing or air station. 

All this will come to pass by then 
provided the pilots, who have been 
easing ships into and out of the Wash- 
ington-Hoover airport all these years, 
haven't succumbed to the paper dollies 


This is the Gravelly Point terminal building from the airport. On left is presidential reception room. 





by 
JOHN C. A. 
WATKINS 


* 


Many an airline pilot has one or 
more gray hairs from operating 
into Washington-Hoover airport. 
President Roosevelt did much to 


promote the Gravelly Point field. 


* 


certain of them have been predicting 
freely they would soon be cutting if 
something weren't done to give the 
capital a decent field. 

The new Washington municipal air- 
port—perhaps national airport would 
be better, since it represents a national 
undertaking and is to be a model among 
model airports—is a dream field. One 
night President Roosevelt dreamed that 
he saw “a beautiful silver bird” crash, 
burst into flames and burn the occupants 
to a crisp. He heard the screams of 
the passengers as they tried to get out, 
and saw the big black banners in the 
next day’s newspapers. All this hap- 
pened, as you might have known, on the 
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This map-photograph shows the new airport as it will appear when finished. Note size of runways 
in comparison to airplane in front of administration building. Field is three miles from city. 
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site was selected on the Virginia side 
of the river just across from the army’s 
new Bolling Field, and work got under- 
way. Part of the job involved hydraulic 
fill, sucked up from sand and gravel 
deposits on the bottom of the Potomac, 
part levelling of a hill back of the 
boulevard to Mount Vernon and part 
moving the boulevard itself out of the 
way. A good portion of this job has 
been done. 

The airport will be 750 acres in ex- 
tent, with four main runways which can 
be paralleled with other runways when- 
ever the need arises. All of them will 
be paved and the longest will be 6,875 
feet. The others are to be 5,300 feet, 


4,820 feet and 4,200 feet. There will be 
miles of taxiways. 

“Approaches from eight directions 
are clear and safe,” Robert H. Hinckley, 
chairman of the C.A.A., said recently. 
“For miles in each direction it is pos- 
sible for a plane to approach the run- 
ways at an angle as flat as 40 to 1 
(Hear that, Mayor LaGuardia? Listen 
ing, Baltimore?) without flying over 
congested areas. 

“When an instrument landing system 
is finally adopted, as it will be soon, it 
may easily be applied to such a field 
as this. Structures are grouped within 
an angle of about one-tenth of the 

(Continued on page 77) 
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Six hangars like these are being built at Gravelly Point. Doors are 30 feet from top to bottom. 








Outstanding research on propellers has been done at Stanford. Inset: Professor Durand. 


LILLIPUT LAB 


by DON WILEY 


One of the most famous—but one of the smallest— 
aerodynamic laboratories in the world is at Cal- 
ifornia's Stanford University. Many important 


aviation problems have been solved by its men 


HEN, in the not too distant fu- 

ture, scientists of the National 

Advisory Committee for Aero- 
nautics arrive at Sunnyvale, Cal., to 
staff the $10,000,000 research station 
Uncle Sam is building there, they will 
find a countryside not at all unaccus- 
tomed to wind tunnels and similar mys- 
teries. For nearly a quarter of a century 
of aeronautical research has been carried 
on in a laboratory not 10 miles from 
Sunnyvale’s vast dirigible dock. It is an 
unchallenged fact that the work of the 
Aerodynamic Laboratory of Leland 
Stanford University has had a profound 
and lasting effect upon the development 
of modern aircraft. 

Compared with Langley Field or the 
new gargantua being created at Sunny- 
vale, Stanford’s laboratory is lilliputian. 
It has but one wind tunnel, compared 
with Langley’s 19. Its funds are limited 
Its enrollment never exceeds 14 students 
a semester. But what Stanford’s lab lacks 
in size it makes up in quality. Its pro- 
peller research has won international rec- 
ognition. Its studies of the behavior of 
airplane structures under stress have con- 
tributed materially to the production of 
commercial and military aircraft. And 
nearly 50 of its graduates are now en- 
gaged in top-flight aeronautical work, 
several of them at Langley Field, the 
others in the aircraft factories of the 
nation. 

Aviation had just emerged from its 
swaddling clothes to don the armor of 
war when Stanford's air lab was estab- 
lished. In 1915 President Woodrow Wil- 
son called together the best minds of 
aviation in America and formed the Na- 
tional Advisory Committee for Aero- 
nautics. Among those experts was Dr. 
William F. Durand, professor of mechan- 
ical engineering at Stanford. In the win- 
ter of 1916 he and E. P. Lesley, another 
mechanical engineering professor, built, 
at the behest of the NACA, Stanford’s 
first wind tunnel. It was a shaky affair 

of wood and canvas, but in it they pio- 
neered in the field of propeller research 
for, with the exception of some experi- 
ments conducted earlier by Gustav Eiffel 
of Paris (builder of the famous tower), 
the Stanford researchers were working 
in a new realm. 

In the files of the NACA you can still 
find a paper—the 14th to be published 
by the National Advisory Committee—in 
which Professor Durand wrote of “Re- 
search on Air Propellers”. For 10 years 
that paper was the bible of propeller de- 
sign. Today it is still widely quoted. 
Since those days the Stanford lab has 
won recognition as the leading center in 
the United States for propeller design 
research through the medium of reduced 
scale model tests. The NACA has pub- 
lished 22 papers by Stanford men about 
these studies. The NACA, the Army and 

private manufacturers have put their 
findings to widespread practical use. In 
fact, this research has had a funda- 
mental effect upon development of the 
hydromatic, full-feathering props used 
throughout the United States and most 
of the rest of the world today. 

Stanford’s research on counter-rotat- 
ing tandem propellers has been watched 
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with the keenest ernational interest. 
y conducted lengthy tests with 

t e of prop mounted on a Curtiss 
P In a paper published by the NACA 
requested and financed the ex- 

nts) Professor Lesley revealed 
that ntical, counter tating, two-blade, 
aced, tandem propellers, adjusted 


to absorb equal power at maxi- 
iency, have from 0.5 per cent 
per cent greater efficiency than 
tha four-blade props of the same 
blade form and designed to absorb the 


sat total power While inferior in 
eff cy to single two-blade propellers 
e angle settings at 0.75 revo- 

less than 35°, the tandem 

ave an appreciable advantage in 

g blade-angle ttings, Professor 
I und. It is teresting to note 
her it certain of Britain’s Schneider 


the Italian sea- 
1a yrid’s speed rec- 
440 m.p.h. for so many years, 
vere equipped with tandem props. 

Stanford lab has a museum com- 
f of some of the most fantastic 
propellers ever conceived by man. Dur- 
neg orld War I, when the United 
States was searching wildly for any- 
would give the Allies air 
War Department was 
scores of inventors with air 


thing that 
su] acy, the 
in a 1 by 
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screws guaranteed to revolutionize 
flying. One by one these props were 
sent by the War Department to Stan- 
ford to be tested. Today they cover one 
wall of the lab. Some are slotted. Some 
are shaped like sickles. Others bear 
strange curves and wrinkles. None of 
re worth a darn, but the lab 

tested them all carefully 
resent Stanford wind tunnel, 
third a series that began with the 
affair of 1916, is a wooden, open- 
throat type, eight-feet diameter, with 
2 maximum wind ve ity of 95 m.p.h. 
reated by a 12-fo eight-bladed fan 
500 r.p.m. Here graduate stu- 
est propell power impulses, 
ig of wing sections and pitch- 
ng wing and rolling characteristics 
\del planes. In a_ nearby 
I Stanford nducts research 
ivior of airplane structures 
Much of this work is done 
request of the NACA, which 


the university for frequent 


theoretical findings made at 
Field. Thi tion of the lab- 
is full of fantastic machinery 
1 to apply t endous pressures 


ntlessly down on 
metal (one of the machines 
200,000 pounds) 
ireful measurements are made. 

lab has measured 
unt of beating unit structures, 
skin, built-up spars and other 
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arts W take before they be- 

g vist, buckle or collapse. The 
r ers have supplied the NACA 
some valuable information 


channel stiffeners 
act when compressed. By devel- 
oping new of stress analysis, 
ptable to special conditions, the uni- 
versity has been able to collect and 
publish valuable data on the behavior 


new types of 


methods 





The present Stanford wind tunnel is only eight feet in diameter and has a maximum 
velocity of 95 m.p.h. created by a 12-foot, eight-bladed fan capable of 500 r.p.m. 


of various aluminum alloy structures. 

Started as a research center, the Stan- 
ford laboratory received a $195,000 10- 
year grant in 1926 from the Guggen- 
heim Fund for the Promotion of Aero- 
nautics and thereupon branched out into 
the formal training of aeronautical en- 
gineers. Today its graduates are impor- 
tant cogs in the booming aircraft in- 
dustry of southern California and other 
parts of the nation. One Stanford man, 
John Buckwalter, was project engineer 
for Douglas’ giant DC-4. Another, Leo 
Devlin, Jr., was chief engineer for the 
DC-4’s “little brother’, the DC-5. The 
structural problems relating to the tri- 
cycle landing gear which is standard 
equipment on both ships were worked 
out by Stanford graduate Fred Allen. 

Much of the designing of the new 
Curtiss-Wright stratosphere liner, CW- 
20, was done by two Stanford men, 
Bruce Richardson, project engineer at 
Curtiss’ Buffalo plant; and Lloyd Engle- 
hardt, chief of structures for the same 
outfit, Max B. Harlow, president of 
Harlow Aircraft, is a Stanford graduate. 
Garner Green, assistant chief of struc- 
tures for Consolidated; Reid Bogert, 
chief of stress analysis for the Douglas 
El Segundo plant; and Donald Story, 
chief of static testing for Douglas at 
the big Santa Monica plant, are a few 
more of the Stanford lab men employed 
by the aircraft industry. 

At Langley Field, a Stanford graduate, 
John F. Parsons, directed construction 
of the 19-foot pressure tunnel. Another 
Stanfordite, Russell G. Robinson, was 
largely responsible for the design and 
construction of the eight-foot high speed 
tunnel there. Two others, Carl Babber- 
ger and Ogden W. Odenheimer, have 
conducted many important experiments 
in the giant 30 x 60-foot tunnel. 

In recent years the two founders of 
Stanford’s laboratory—Professors Dur- 
and and Lesley—have retired, leaving 
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The Stanford counter-rotating propellers. 


Professors Elliott G. Reid and Alfred S. 


Niles to carry on their work. Reid 
came to the university from Langley 
Field, and Niles from the Air Corps 


research station at Wright Field, Day- 
ton, Ohio. These men are elated 


over the decision which brings the 
nation’s newest research station to 
Sunnyvale. With that plant in opera- 


tion, students at the Stanford lab will 
have an unparalleled opportunity to ob- 
serve at close range the most advanced 
research in aerodynamics, hydrodynam- 
ics, structures, instruments and power 
plants. But it is safe to say that Sunny- 
vale will profit, too, by the proximity of 
the Stanford University Laboratory. 
END 

















License Refused 














19-YEAR-OLD student at _ the 

Massachusetts Institute of Tech- 
nology recently was denied a private 
pilot’s license by the Civil Aeronautics 
Authority in one of the most unusual 
cases on record. The student, Bruce L. 
Dunbar of Boston, was rejected by the 
C.A.A. on the basis that he had a 
lengthy record of traffic offenses and 
suspensions and revocations of his auto- 
mobile driver's certificate, as well as 
“instances in which he displayed lack 
of proper caution in operating or at- 
tempting to operate aircraft.’”’ Dunbar’s 
record showed that, during the last two 
years, he had been guilty of eight speed- 
ing charges and four other charges in 
Massachusetts and New Hampshire. In 
conclusion, the C.A.A. report (which fol- 
lowed a hearing in Boston) said: “. .. 
We find that (Dunbar) .. . has demon- 
strated a singular disregard for the laws 
of Massachusetts and New Hampshire 

and has persisted in defying the 
legal authorities of those states. We 
further find that these same tendencies 
were, prior to our denial of his applica- 
tion for a private pilot’s certificate, be- 
coming evident in his operation of air- 
craft (His) deficiency lies in his 
lack of mature judgment, his tendency 
toward recklessness, his lack of respect 
for laws designed for the protection of 
the public and his attitude of defiance 
toward those whose duty it is to en- 
force those laws The interest of 
public safety requires us to deny (his) 
application.” 


Australian Engines 


EARLY 250 high-powered British en- 

gines are being shipped to Australia 
to equip Beaufort bombers—said to be 
the fastest in their category in the world 
—which are to be built in Australia. Com 
monwealth production of complete air 
craft is expected to be in full swing in 
1941. Exchange arrangements now con 
cluded provide for 80 Australian techni 
cians to go to the engine factory at 
Bristol, while 20 experts from the parent 
works will go to Australia. The Taurus 
1,065 h.p. engines are of sleeve-valve ra 
dial design and are being used on many 
late types of British warplanes. 


Millions of Pilots 


HE American Institute of Public Opin- 

ion recently conducted a _ survey 
throughout the United States to deter- 
mine how many Americans would like to 
learn to fly. Forty-two per cent of the 
country’s population, according to the 
coinpleted survey, wants to learn. That's 
approximately 50.400,000 people! The 
question asked by the surveying organ- 
ization was: “If it didn’t cost you any- 
thing would you like to learn to fly?” A 
surprising number of women said they 
would be interested. 














Lightplane Direction Finder 














BS te a 
= of the first lightplanes to be 
approved with complete radio re- 


ceiver, transmitter and direction finder is 
the Aeronca Chief shown above. The radio 
equipment consists of a Lear AMRL-l, 
Lear AMT-1 and direction finder. The in- 


terior view directly above and at left shows 
the transmitter behind the plane’s seat; 
at right is the new transmitter’s micro- 
phone with the loop antenna in the back- 
ground. This equipment makes the 
lightplane an excellent cross-country ship. 





The New 


Rearwin 








ATEST Rearwin model on the market 

is the three-place Cloudster shown be- 

w. Known as the Model 8135, the new 

ship is powered with the 120 h.p. Ken- 
} 


Royce engine. It differs from previous 


Cloudster models in that a third seat has 
been added behind the regular single side- 
Fully 


by-side seat of previous models. 


loaded to a weight of 1,800 Ibs., the new 
ship has a top speed of 140 m.p.h., cruises 
at 125 and lands at 48. Range is 625 miles, 
service ceiling is 16,000 feet. Wing span 
is 34.146 ft., length is 21.5 ft. and height, 
7.33 ft. The standard fuel tankage is 34 
gallons. Brakes are mechanical, tail wheel 
is steerable. 
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OWNERS 


AIRCRAFT 





F! ITY percent of all persons who pur- 
during the 

their ships within 
1 a half years and did not buy 
Fifty percent d of the 
ithin two years and a third cashed 
equipment withir year. So 
AA on private 


ased private uircrait 
ht years sold 


sposed 


one 


statistics of the | 


ywnership. Between 1931 and 1936 fif- 
teer ousand aircraft were sold to priv- 
ate wners. However so many owners 
ed of their ships that the net 
crease of private owners for that 

el f time was less than 300. In 
almost three thousand new pur- 

must be 1 each year to 

1in the status quo of private owners. 

Mr. Hinkley in giving out these fig- 
ants to know why? The AOPA 

wa to know why? There is only one 
wa get the answer. That is to ask 
honestly did you get rid of your 

and why did you not buy 

Was it cost of mechanical 

ance or fuel or storage? Did the 

ea ave anything to do with money? 
you just get tired flying when 


to fly lost its thrill? Or did 
e a good scarce and decide flying 
nuch | n you? Or was 


° 8 
ownership too much of a drain 
I 


ressure 


Was the airport too far from 
and flying too much inconveni 
Did you sell because winter 

was too trouble? Just 

lid you get rid of that ship? If 
knew we could do something 


e reason and get you back into 
you take a 
ites out and write to me about 
me what kind of ship or ships 
ive owned and why you let them 
hy you have kept yours. The 
we keep them are as valuable 
reasons we let them go. 
The Private Owner Market 
thousands of and women 
g to fly there should be an ever 
sing private owner market. The 
s down to with auto- 
purchase upkeep. Maybe 


1A ’ 
er class Wont 


men 


comparison 


and 


not have enough variety? If 
uld have just the combination 
vant of speed and landing speed 
take off performance would you 
new plane? Are you waiting for 
thing that will take less skill to 
service? Or are you stymied be- 
you can not go the places you 

to go by using an airplane? You 
e of course that we must develop 
ate flyer market for aircraft if 
te flying is going to be a powerful 
nent. AOPA knows the manu- 
er has been making valiant efforts 
to get you what you want. But it is 
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PILOTS ASSOCIATION 





By GILL ROBB WILSON 


difficult to know what you want without 
getting your viewpoint. You can defi- 
nitely help. Come thru! 
The Planned Training Program 

Remember, the flying has been dur 
ing universally severe winter weather 
Yet the accident record in the colleges 
has been phenomenal. Looks as though 
the standardized instructors and stu 
dents are going to prove something. It 
will pay every fixed base operator to 
study the picture closely. The big draw- 
back to instruction has always been 
the crack ups. There is gold in them 
thar hills if we can avo'd the repairs. 
But let us stop any cut throat competi 
tion. The operator who gives instruc- 
tion without a fair profit on his merchan- 
dise isn't doing aviation any good, He 
may think he can undersell with cheap 
instruction and make it up on sales and 
rentals. But it can’t be done. The place 
to standardize on business as well as on 
method is at the point of instruction 
We know a few places where an opera- 
tor will get down to three fifty or four 
dollars an hour but either he is unfair 
to the instructor whom he hires or he 
has to slight maintenance. Neither can 
build an industry. 

Good News from the Record 


The year started with ten thousand 
ships in American civil aviation. It 
ended with almost thirteen thousand. 


Nineteen thirty-nine also started with 
about 23,000 pilots and ended up with 
better than thirty-one thousand. The 
greatest increase was in the light plane 
category of course. Anyone who saw 
Al Williams’ Cavalcade to Florida will 
realize that. It was rumored that the 
farmers down South Carolina way 
thought the bees were swarming when 
Al and his chillen passed over and 


ran out with new hives and nets over 
their heads. 
The National Airport Program 
At last it looks as though we were 





Forty AOPA members and friends were g 
flights over Chicago. Flights were door p 
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getting down to cases on this airport 
business. Millions and millions have 
been wasted because there was no na- 
tionally correlated plan. Many communi- 
ties and individuals developed airports 
only to find they were without utility 
or strategy. Many a community got 
disgusted and plowed under. 

Now what is needed? First each state 
should set up its own plan with rela- 
tion to population, terrain, recreation, 
industry, commerce, etc. Then these 
plans should be fitted together like the 
sections of highways are fitted. This is 
the function of the federal government 
in cooperation with the states. There 
will be found to exist overbuilding in 
some sections, lack of building in other 
sections. When the big job is all done 
and the various state plans made into 
a sound national plan, serving every 
component of aviation and not merely 
the trunk lines of commerce, then the 
policy of proportionate responsibility 
for development should be fixed. We 
are dead against the idea of raiding the 
federal treasury for a vast sum while 
letting the states and municipalities shun 
their proper share. 

The federal government has one great 
stake to think of first in such a 
gram and that is national defense 
terstate commerce and mail are other 
factors they must consider. All right, 
what does that call for from their stand 
point. Perhaps it calls for federal ex- 
penditure of funds primarily for prepara 
tion of terrain. Adequate runways, ap- 
proaches, lighting and navigational fa- 
cilities and control of traffic. It is not 
sure that the federal government is justi 
fied in spending fifteen cents for 
facilities, administration buildings, 


pro 


In- 


storage 
airport 


fences, beautification, grandstands and 
the like. 
Some believe the states are mainly 


responsible for providing the land which 
the federal government is to improve 
This because the states have the power 
of condemnation, because they need 
give no thought to township or county 
lines, because they can zone approaches 
and airport locations and use the agen- 


cies of state government and equip- 
ment to assist in a hundred different 
ways. Certainly the program should 


be participated in by directly affected 
municipalities. Perhaps erection of 
hangars, administration buildings, power 
units and such kindred adjuncts should 
be their responsibility. Maintenance should 


uests of Braniff Airways on recent courtesy 
rizes at first AOPA Chicago Unit meeting. 
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fall here also because the great majority 
of municipalities have equipment which 
might be used without additional outlay. 

Where possible existing airport lo- 
cations should be utilized whether they 
are publicly or privately owned. A 
twenty year lease is sufficient evidence of 
intention. By all means let us take ad- 
vantage of what we have. 

The big idea in the whole program 
is to keep it American. If we insist 
that the federal government take over 
the entire load we can expect that the 
program will be developed purely 
from the federal standpoint . defense 

. mail . . . commerce. If the private 
owner and pilot wants his component 
of flying to get a fair share of con 
sideration he must be prepared to spark 
plug his community into accepting a 
fair share of responsibility. Over the 
water the national took 
over the works and non-scheduled fly- 
ing got the works. If we yell subsidy, 
subsidy, subsidy we will doubtless get 
it... in the neck! 


governments 


Down In Washington 
Wishing to economize as _ sincerely 
as possible (and we are with them on 
that) the Senate felt it might be wise 
to lop a littie off the airway maintenance 


and operation budget. The cut would 
have meant disuse or limited use of 
about three thousand miles of airway 


now being constructed or already fin 
ished in this fiscal year. Since that 
might have affected safety very gravely 
(no pun intended) we hopped down to 
see would the gentlemen kindly leave 
the fixings. They went very carefully 
into the matter and agreed with us that 
nothing should be create a 
single obstacle to the most perfect safety 
that could be attained. So they put the 
million back and the beacons will be 
turned on when the juice is connected 
up. Now don’t one of you birds go 
and run into one of them. 


Confucius Did Not Say 


If an airport control tower uses _ its 
radio to inform a pilot he owes a land- 
ing fee, the pilot has a claim to wonder 
if that is a proper use of radio under 
the Federal Communications Commis- 
sion. 

If a landing fee is five dollars and 
you bounce three times do you owe 
the Czar fifteen bucks or does he owe 
you ten? 

If it costs two-fifty to land, why 
shouldn’t it cost twenty-seven cents to 
cross over the airport at ninety-four feet 

Information Please: If it costs ten 
cents to play peek-a-boo at the ships 
and fifteen cents for a tour of the hang- 
ars and twenty-five cents to park your 
car, how much does it cost to stay away 
from an airport where it costs nothing 
to walk on public property? 

The pay-to-smell-the-bay-bilge-tax re- 
ferendum has been lost by a nose. 

When is a landing fee not a landing 
fee? When a pilot says “To heck with 
the place.” 

Spring is coming. Don’t carry too 
high a tail on the take-off on the wet sod 
(Continued on page 78) 
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Flying Signboard 











HE old Boeing 80-A airliner above is 

carrying the world’s largest flying elec- 
tric sign; a sign big enough to be easily 
readable from an altitude of 3,000 feet. 
Developed by the S. S. Pike company of 
New York, this flying billboard uses 1,000 
separate bulbs. Power is produced for the 
electric system by a four-cylinder gasoline 
engine inside the plane’s cabin. It, in turn, 
has a 4% kilowatt electric generator which 
has an output of 4,500 watts. This entire 
generating unit is shown at right. The 
Boeing is one of those gigantic tri-motored 
airliners once used by United Air Lines on 
its coast-to-coast system. Powered with 
Wasp engines, these ships originally cost 
$110,000. Pilots generally conceded them 
to be the easiest-flying of all large aircraft 
This was due to the Boeing’s massive two 
wings which gave it an unbelievably low 
landing speed 








End of the " 


Los Angeles” 








YING in a metallic grave are the re- 
mains of the famous old U. S. S. Los 
Angeles, the dirigible sent to the United 
States Government by the Germans in No- 
vember, 1924. She was ordered wrecked 
for scrap by the Navy Department recently 


after 15 years of service. Below (right) is 
the last piece of the Los Angeles en route 
to the scrap heap. The Navy used her for 
training and experimental work for 10 
years, then tied her to her mast at Lake- 
hurst, N. J., awaiting dismantling. 
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by RAOUL J. HOFFMAN 


HE increase of the power output 
an engine will not advance the 
aximum speed by equal amount. 


If the design and weight of a regular 
ymmercial airplane is kept the same 
and the horsepower increased by 100 
per nt, the speed will increase only 
30 | cent. Reducing the power load- 
ing has not been the only remedy. 


at the tabulations in Section 
of equivalent flat plate areas 
\duction machine built 20 years 








g hat of a present day super- 
streamlined machine are compared, we 
see that reducing the outside area, 
eliminating the struts, oviding turbu- 
lent-free air ducts for cooling liquid or 
ait led engines and retracting the 
a gear reduced the drag area by 
70 per cent. The biggest gain has been 
the ising of the landing gear. 

] retracted landing gear must be 
placed within the wing or the fuselage 
in order to have less resistance than a 
cantilever streamlined landing gear. 
Se 2 illustrates a full cantilever land- 
ing gear with shock absorbers concealed 
within the fuselage, which has the same 
resistance as the wheels retracted half 
wa ito the leading edge of the wing 
Fr this it follows that the protruding 
wheels must be faired, to be of any 
a ly if T ive 

i redit for inventing the retract- 
al nding gear goes to the builder 
of t first rubber-powered model air- 
plane in 1875, Penaud. Even after air- 
planes were successful, the retractable 
landing gear offered too great a problem 
of weight, design and stress to be readily 


applied to an airplane, for the added 
t did not improve upon the top 


to 1909 the Wright brothers used 
atapult, whi enabled them to 
eave the gear on the ground and land 
on skids. This idea looked very prom- 
1Sit that time, for it would have elim- 

he mile-square airports by plac- 

simple wood catapults at 10 to 


15 le intervals. 





ter, many long-distance flyers 
ed the landing gear to break the 
unding time or distance record. Usu- 
ally a locking device stopped the pro- 
peller in a horizontal position for safe 
nding 
e use of retractable landing gears 
vas impeded by the thin airfoils used 
biplanes. The cantilever monoplane, 
its thicker sections, permitted re- 
traction without enlarging any outside 
nsion. At present, all high-powered 
nmercial or military airplane have 
etractable landing gear. The added 
facturing cost of a retractable land- 
ng gear on a lightplane prevents their 
gene ral use 
Retracting the wheels may be ac- 
complished laterally or longitudinally or 
(Continued on page 94) 





2% | INTERFERENCE 
5% | STAUTS 








23% | LANDING GEAR 


ea RADIATOR 
FUSELAGE | * 


. 
1B°/o . 


TAIL 8% ~~ ™ 


~, 34°/o 


ana 







































FUSELAGE 


. 
_— MOVED UP 





TAIL WHEEL 





WING +a 40 


~~ 2 Bey 4 
28% 50% 4 












Retractable Landing Gears 


+ 
s 


ax! HOCK 
_-&2.*s | ABSORGER 





WORM ORIVE 





6 


SHOCK CORD 











FUSELAGE 


_~ 


ALL AKES PARALLEL 


. FIKED MITER 
GEA 


TURNS 90° IF 
STRUT MOVED 
30° 


GRAVITY KEEPSGEAR IN 


: oe 
! 





ELECTRIC MOTOR 
RETRACTS WHEEL 


7 -s® 
le, \ 
I 


































Latest photograph of the Bell "Airacobra" clearly shows the unusual engine and landing gear arrange- 
ment. The Allison engine is behind the pilot and drives propeller on a shaft. Top speed is over 400. 
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SEEN 


Newest winter device is this Vulcan en- 
gine pre-heater, good for engines from 90 
to 1,000 h.p. Entire unit weighs 126 Ibs. 





First of the Army Air Corps’ revolutionary new observation types to be test flown 
is this Ryan YO-51. Picture shows off its complex system of slots and Fowler flaps. 
Stinson and Bellanca are building similar types. All resemble German Fieseler "Storch". 
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The Naval Aircraft Factory at Philadelphia recently bought up the SOC design from 
Curtiss and now is producing these observation biplanes under the designation SON-I!. 
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It is based on Army's A-I7A attack 
model which has a top speed of 260 m.p.h. and cruises at 205. A few BT-I's are used on carriers. 


Not often seen is this Douglas-Northrop BT-! torpedo plane. 
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Making its first appearance for test flights is this twin-engined Curtiss-Wright CW-20. Its two 
2,000 h.p. engines carry 36 passengers 243 m.p.h. Range is |,500 miles. No purchases have been reported. 
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A new design by Vernon W. Payne is this two-place monoplane recently test flown. Top speed with 


65 h.p. engine is 105, range is 450 miles. Wing spans 37 feet; built-in slot is used. Ship has no ATC. 
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Latest adaptation of the Consolidated PBY has novel machine Another new lightplane design is this Durand A-45. Engine 
gun blisters on both sides of hull and a new tail assembly. is 45 hp. Szekely. Top speed is 102 m.p.h., cruising 85. 
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HIS month we deal with useful hints 
adaptable to gas models. From time to 
time we have received letters from 

model builders suggesting that we show 
in detail various parts of importance. This 
article deals with the more important ones 
and should solve a lot of unnecessary 
guessing on the model builder’s part 


Battery Details 


Under battery details in the accompany- 
ing drawing we have shown various ways 
of installing batteries. These are installed 
quickly through the use of cellulose tape. 
This tape can be purchased at any drug, 
novelty or dime store. Meanwhile, solder 
ing the wires at the battery terminal is 
a sure method of getting the proper 
amount of current to pass through the 
wires. Many model builders use elaborate 
battery cases but, after a great deal of 
experience, we find the method shown hers 
to be the simplest. 


Motor Mounts 


Shown in the drawings are four dif- 
ferent types of motor mounts; all are 
practical in every respect. In designing a 
motor mount, the builder must bear in 
mind that a bent or broken motor mount 
is better than a damaged crankshaft. The 
hardwood mount shown in the drawing 
should be made from birch, oak or any 
other hardwood. The size of the mount 
for any one-fifth or “C’-class motor 
should measure approximately inch by 
YZ inch through crass-section, lengths to 
suit. Make sure these are fastened se 
curely in fuselage. Some model builders 
arrange their mounts in such a way that 
they may be removed from fuselage if 
broken and new ones slipped in place. The 
other mounts are clearly shown in detail 
and are quite satisfactory. 


Exhaust Stacks 


Oil from the exhaust stack (if the stack 
is too short) soaks the model’s covering, 
causing a weakening both in structure and 
covering. Illustrated here are various 
types of stacks which are easily made 
Aluminum or thin sheet metal can _ be 
used with good results. In fastening the 
metal straps around the cylinder to tl 
exhaust stack, do not attempt to solder 
them in place as they come loose from 
the heat of the engine. Rivet them i 
case you use aluminum or steel. If thin 
sheet steel is used, it may be riveted or 
brazed in place. Many model builders seek 
an exhaust stack that extends below thx 
cowl. In bending such a stack, it is ad 
visable to fill it with sand or a loose 
fitting spring. Ther heat it over a gas 
flame and bend to the desired shape 
Stacks that extend well beyond the sides 
of fuselage or cowling will keep your 
model from becoming covered with ex 
cess oil from motor. 

Cowls 


The methods of making cowls shown 
here produces not only lightweight units 
that may be had in almost any shape 


Model Building Tips 


by PAUL W. LINDBERG 


Model Editor and Designer 





o make such a cowl, secure an ordinary 
iolding clay. Work this on a flat sur- 
face until you have the proper shape 
Next, secure some ordinary airplane tissue 
and cut into strips inch or wider, de- 
pending upon the work for which it is 
intended. Before applying these to the 
molded clay pattern, brush on a thin 
coat of plaster of paris and allow it to 
dry. This coating will allow the coat of 
lear dope (applied next) to dry. Work 
the tissue strips around the pattern, using 

small amount of dope on a brush to 
make them adhere to the molded pattern 
As many layers may be applied to justify 
the particular job. Fillers, such as used 
on filling porous wood grain on solid 
models, may be applied to gain a smooth 
exterior finish. Allow the cowl to remain 
on the pattern for one day or more, so 
that it will not lose its shape when re- 


moved. Make sure it is thoroughly dry. 


Landing Gears 

Landing gears are a constant source of 
trouble to most model builders. Many de- 
signs will not stand up under hard abuse. 
The single-strut type, shown in the draw- 
ing, is adaptable for light models. No 
shock absorbing devices are built into this 
type, as the piano wire itself is flexible 
enough to absorb most rough landings. 
But models of larger sizes must have 
sturdier landing gears. Hence we have 
shown a type which uses rubber bands 
as a shock absorber. The rear part of 
landing gear which is attached to fuselage 
must be strongly hinged at that point. 
This particular landing gear has given 
little trouble and is highly recommended 

Models which require authentic scaling 
must revert to a more highly detailed 
strut. The one shown has a shock spring 
concealed within its tubing. This process 
has been used successfully on authentic 
scale models but requires a little more 
patience in its construction. 


Leading Edges 

Three different types of leading edges 
are described on the drawing. Figure 1 
deals with a leading edge that has a thin 
sheet of balsa formed over the top and 
bottom part of ribs, approximately %4 to 

the distance back from entering edge. 
This type of leading edge maintains a 
more uniform air foil section. Veneer 
should be very thin so as to prevent any 
ridge along the ribs when covered. Figure 
2 deals with the ordinary solid type lead- 
ing edge, together with false ribs. This 
is the most widely used leading edge be- 
cause it is far simpler to construct, al- 
though it is not efficient as Figure 1. 
Figure 3 has a hollowed-out leading edge 
which is carved, shaped and cemented to 
the ribs. Apply the same distance back 
from the entering edges as in Figure 1. 
Always make sure that leading edges are 
uniform the entire length of wing as this 
adds to the efficiency of the air foil sec- 
tion. 

END 
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Heavy gas models require sturdy landing 
gears; tubing conceals a shock spring. 
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Hardwood motor mounts are best suited 
to gas models, preventing engine breaks. 
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WING SIRO 





There are many short-cuts for the builder 
in wing construction. Note clean design. 








This is gas engine mounted inverted. Note 
excellent adaptability to clean cowling. 
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Seaplaning Is Fun! 


(Continued from page 22) 





other. They are not to be landed willy 
nilly on hills of water any more than 
landplanes are landed on ridges and 


ditches. A seaplane can be put down and 
taken-off of water far rougher than the 
hard ground the same ship could use on 
wheels, but even so the obligation is just 
as strong on the seaplane pilot to find 
a smooth landing surface as it is on the 
landplane pilot—only there are tens 
thousands more available places for the 
seaplane. 

With merely the information covered 
here so far, the normally intelligent per 
son can start his seaplane flying wit] 
confidence. Long before his first sea 
son is over he will have learned just 
as well by observation as by instruc 
tion, the vagaries of 
waves and current, and most of 
all, curvilinear motion. 
yield to perfectly natural laws 
that have only to be felt out to 
be understood. Approaching 
taxiing with a dash of caution, 
the beginner soon finds his 
ability and accuracy gr 
rapidly. When in 
just anchors. It’s all so 
ple. The only mystery is why 
no one ever learns how not to 
occasionally fall overboard! 

Another bugaboo more 
parent than real is the mainte- 
nance problem. The whole 
story boils down to keeping 
salt water from drying off the 
ship, as it leaves a corrosive de- 
posit behind. This is done in 
two ways; by keeping. it off 
with a layer of grease or other 
protective coating, particularly 
in the crevices and crannies, and 
by washing it off in fresh water. 
The next best thing is to leave 
the floats in the salt water so 
that they won’t dry off, though 
the wings and the fuselage 
above do dry under these con- 
ditions. The ship should be 
prepared all over before the start of a 
season, and the fittings and working 
parts thoroughly greased, but these spe 
cifications are now an old and well un 
derstood story. As for washing, the best 
is just to hose it off with fresh water as 
she comes out of the salt, though it is 
still simpler to make a couple of bad 
landings in a fresh water lake and souse 
her in her own spray—and keep her 
based there. That’s all. Certainly there 
is nothing very complicated in this prob- 
lem and, if the owner meets the specifi- 
cations, he need no longer worry that his 
plane is deteriorating, even if it should 
not get that hosing-off for several weeks 
at a time. 

Sometimes people hesitate to put their 
plane on floats because they will have to 
leave it outside, either moored or on a 
beach. While this is not desirable, they 
should remember that they are saving 
from $100 to $150 a season on hangar 
rent and that saving will more than pay 
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the services of a good mechanic and his 
helper for a week to recondition the ship 
and make up for the ravages of exposure 
at the end of the outdoor period. There 
will be enough left over each year to 
soon pay for a recovering of the plane 
a year or two earlier than normal, so that 
he need not feel that enforced outside 
storage is very expensive. Also, a thou- 
sandth of an inch of steel makes many 
thousandths of an inch of rust. It looks 
bad, but do not be alarmed. Just clean 
t off and repaint. The important thing 
is to be sure the ship gets the going- 
over at the end of the outdoor period 
[he proposition would be expensive only 
when it accumulates. 

No one should check their yen toowna 





“Every time | send Abercrombie out to 


“ 


check the port engines, he gets lost! ... 


seaplane by waiting for better or cheaper 
floats. When better and cheaper floats 
are made, Edo probably will make them 

and probably several other firms, too 

but you are the key to that problem. 
Lower prices will come only from vol- 
ume of sales. That process is already 
well under way and accelerating yearly. 
Frankly, we do not know what a better 
float would be; lighter of course, but the 
efficiency of our metal floats is hard to 
challenge. Perhaps new materials will 
come into the picture. Resin-bonded 
plywoods certainly bid well to revive 
the popularity of wood and should pre- 
vent all but a small portion of the water 
absorption of the early wooden floats. 
They often picked up as much as 50 
pounds of water in the course of a sea- 


son. Bakelite plywood should also nearly 
stop rotting. We do not feel that wood 
any longer has much advantage over 


sheet metal in the way of repair, but both 
are simple. 








When true plastics come into the pic- 
ture (Bakelite bonded plywood is not a 
plastic) very likely their first structures 
will be seaplane floats. After a while 
this has fair promise of leading to better 
floats—but don’t wait for it. Also rub- 
ber-and-fabric inflated floats are a bright 
star on the horizon. Extreme light 
weight, shock absorption and resistance 
to dents and holings would be among 
their advantages and, although we can’t 
now list their disadvantages, there is lit- 
tle doubt that there would be a list suffi- 
ciently long to bring their all around de- 
sirability down to strong competition 
from other floats. Not the least of their 
problems would be less protection in the 
event of forced landings on land, a fea- 
ture now recognized as one of the greatest 
assets of a seaplane. 

The Patent Office has granted a hun- 
dred impractical patents for skids, fourth 
wheels, guards and whatnot to 
make it possible to land air- 
planes in really confined spaces 
where they can skid to a stop 
without nosing over or rolling 
on their landing gear into ob- 
structions. None of them have 
made the grade except the sim- 
ple retractable landing gear 
which, when so used, makes a 
skid of the delicate lower wing 
or faired bottom at fairly great 
cost to the unfortunate owner. 
Only recently have we realized 
that a pair of floats makes a 
perfect solution to this problem, 
their long bows preventing 
nose-overs and their rugged, 
widely-spaced keels, making an 
acceptable landing area out of 
the smallest and roughest clear- 
ings. 

Flying is fun when you fly 
relaxed. You are relieved when 
you have the knowledge you 
can effect a safe landing any 
time. Seaplane flyers now have 
that feeling when flying over 
practically any terrain and 
water (all but the long exposed 
stretches) and that is more than 
we can say of landplanes. It 
now is a proven fact that seaplane flying 
over land is safer than landplane flying 
and a darned sight cheaper if a really 
rough small field is the only spot to get 
down in! 

This year, more than ever, seaplanes 
have places to go where they will find 
their own little floats to tie up to. Some 
50 of these, mostly in the northeast sec- 
tion of the country, were established last 
year and more than twice that number 
will be commissioned in early 1940. They 
are located on strategic points at city 
water fronts and in vacation centers. 
Sponsored and completed by the funds 
and efforts of the National Youth Ad- 
ministration, the plan was also fostered 
by the Private Flying and the Airport 
Sections of the C.A.A., the Seaplane 
Pilot’s Association and the Private Fli- 
ers Association. With distinctive mark- 
ings, the little bases stand out in any 
harbor and provide sure docking and 
(Continued on page 66) 
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Me t Piper Cub Coupe. You’ve heard about the quiet, Spushes itivtin es ate ee Pl 
me effortless performance of its muffled and com- aoe a Nele the finger- 

° . l unsir » two-tone augnhyde 
ou pletely-cowled engine. You’ve admired the upholstery and chromium-plaled control sticks. 
ny ° . . . 
mel beauty of its smooth, swift-flowing lines from 
we spinner to trimming tab. You know from exper- DOWN PAYMENT PRICES START AT 
nc ° . ° 
ed | ience the operating economy of Piper Cubs. x“ 
=o Now complete the picture. Put yourself in the 
i? pilot’s seat of the new Coupe and fly the ship FoR THE NEW PIPER CUBS 
~~ that’s already “First in Favor’ among pilots the iin 

y t . . ~ 4 
et | country over! There’s a free demonstration wait- emma jot a. 
J ing for you at a nearby airport. Lycoming and Franklin 50 h.p. Trainers, 
at $1298 . . . the Continental 50 h.p. Trainer, 
— These Extra Features... No Extra Cost! $1368 . . . the Continental 65 h.p. Trainer 
ay No extras to buy with the new complete Piper Coupe! In with dual ignition, $1598 . . . the Lycoming 
a addition to those popular features of last year, standard 65 h.p. Coupe, $1948 . . . the Continental 65 
er equipment includes a stainless steel exhaust muffler, park- h.p. Coupe, $1995 . . . the new three-place 
y ing brake, glove compartment and all-metal, locking Cruiser with dual-ignition Lycoming Geared 
ty doors. With a Lycoming 65 h.p. engine, $1948... with a or Continental 75 h.p. engine, $1798. Coupe 
- . a 3 i P - F 

s Continental 65 h.p. engine, $1995. .. as little as $650 down. and Cruiser models have 2-S rating. All 
7 prices F.A.F. Lock Haven, Pennsylvania. 
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de FREE CATALOG Send today for 
“4 new free literature, details of the free flying 
4 course given with each Piper Cub and the 
name of your nearest Piper Cub Dealer. 
d Piper Aircraft Corporation, 440 Aviation 





St., Lock Haven, Pennsylvania, U.S. A. 
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(Continued from page 64) 
tie-up facilities and, in many 
specification fuel and oil as well. 

When flying up or down a 
along a coastline, a seaplane can 
nitely improve weather reliability becauss 
it can fly under really bad weather always 
in a position to land and cancel out at 
a moment’s notice when it really shuts 
down tight. A doubtful flight can | 
started under such 
worry about the dangers of a forced lat 
ing, the only concern being for the an 
noyance of the possible cancellz 
way to the objective. y tl 
tive will be made when a landplane could 
never have considered starting h ar 
degree of prudence 

There is 
plane can be flown! The law 
it must not be flown less than 300 fe 
over open bodies of water, but since there 
is no very good reason for this law 
is openly and universally disregarded. At 
least it determines the responsibility 
there should be an accident. If a 
can be flown less than half a wing-spar 
from the water, there is a definite incr 
in speed from the cushioning effect, but 
this is close enough to r steady 
done in a 


places, 


river 





conditions with 





Usually 





no limit to how low a sé 


states 


ease 





uire 


vigilance and should never bse 
large plane with an aisle in which the 
passengers can move around. There must 
be no sudden change of balance. How 
ever, a 50-foot altitude is a whale of 

lot of fun and the author counts among 
his best flights a hop from Tampico to 








Starts Your 


1940 BOWLUS 
SAILPLANE 


Bowlus Sailplane kits are 80% factory 
finished and can be expertly assem- 
bled by anyone using simplest tools 
who follows printed, illustrated in- 
structions. Kit sold in 10 convenient 
units or complete for $425, plus nom- 
inal crating charge and freight. 

The Bowlus Utility Sailplane is the 
ideal trainer yet it’s the American 
high performance champion and the 
crowning achievement of Hawley 
Bowlus, ace designer and builder. 
Send today for illustrated literature. 
BOWLUS SAILPLANES, INC. 
Box 750F, San Fernando, California 
Let us help you 
start a soaring club. 
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Galveston with the keel just above the 
surf line and the wing just skipping com- 
fortably above the sand dunes. We were 
playing roadside cribbage with jack-rab- 
its and antelope! 

Seaplanes are the royal way to mix 
family and flying. Many a man has had 
the problem of stimulating an apathetic 
wife to join him in the air. It is often a 
perplexity for the reason that 
lanes are hard to sell—one has to bring 
the prospect to the plane and not the plane 
to the prospect! But no one will deny 
that wives are 100 per cent sold on sum 
mer places at the shore or the lakes. 
rhen it is only necessary to bring the air- 
floats—and let nature 

Nine times out of ten 
she ll summer is 
After all, wherever we play, we play on 


same alr- 


plane there—on 
take its course. 


solo before the over. 


water—be it sea shore, lake or moun- 
tain for there are always lakes mighty 
close to the mountain resorts. A dude 
ranch? Yes, perhaps that is an excep 
tion. 


Here is the clinching argument! One 
save the cost of a seaplane, and a 


can 

tidy reserve for operating expenses too, 
in the property value of his summer plac« 
alone. The seaplane makes accessible 


a better camp, in wilder country, fur- 
ther from business and at much less cost 
than one in the crowded areas near fast 
train service and concrete roads 

sound like a sales- 
except to 


We're beginning t 
we 
quote the following about a seaplane flight 
in the Canadian Maritime Provinces, 
from a boy to his mother: 

“The doctor flies as I would if I owned 
a ship. He has no set objective or route 
planned ahead and he has a fine camera. 
Every five minutes we circled to get a 
shot—a little French town with a high 
protective wall against ice in the winter; 
an impoverished settlement with the 
wealthiest possible cathedral rising out 
of its center; an old work boat; the Falls 
of Montmorency; a group of French fish 
wiers; and a perfect shot right into the 
windows and onto the lawn of the Manoir 
Richelieu at Murray Bay. 


man, so won't say more 


“Monday morning we flew back to 
Quebec and took on a prodigious quan- 
tity of fuel. Leaving there at two, we 
had five hours and a quarter of the finest 


flying I have ever known—around the 
Gaspe Peninsula and into the town of 
Chatham, Nova Scotia, for the night. 


Gradually, almost imperceptibly, the low 
fields and swampy shorelines became a 
little more humped and a little more 
wooded until at 600 feet we were sliding 
ilong below the top of a rugged coastline 
with a calm sea below, each headland 
ibout a degree further to the south than 
he preceding and each mound getting 
1 little higher above us and a little steeper 
\ thin white road chased along with us, 
most of the time pinched between pre- 
cipitous cliffs and a tearing line of break- 
ers, but here and there it would dart in- 
land, a few seconds later to come sliding 
down off a huge mountain behind and 
far above us. Farms disappeared and 
there were towns with no visible means 
of support. 

“Finally the towns crept in from the 
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coast and took refuge in crannies in the 
hills. We would sail along an unbroken 
cliff until about two miles ahead we would 
see a little irregularity. The doctor 
would yell to Bob to take a 
and almost before he could get ready, we 
would be looking into a ‘door’ in the 
rock leading to a deep round hole in 
behind the cliffs with a collection of 
houses, a minute field or two, a little 
river sprouting from a long waterfall, 
a stone jetty at the entrance and be- 
fore we could take it all in would 
be past and the rocks would slide to- 
gether leaving an unbroken face, 

“For 150 miles this went on and then 
the tip of the Peninsula was a dream. 
We turned south and skipped from point 
to point across the mouths of the bays 


we 


stone 


At one point we photographed a sea- 
rotted rock, the likes of which I never 
knew existed on this continent and must 
surely be the equal of the Needles off 
‘olkestone. It was isolated and towered 
perhaps 300 feet up from the surf, yet 
was only 150 feet across its very flat top. 
About 600 feet long, it had a perfectly 
curved arch cut clear through from one 
side to the other near its outer end. A 


smaller shaft but just as high shot up 
a few hundred feet further out. 
“Then the sun started to settle, the 


sky was all pink and blue and lacy and 
our bottoms The 
country began to flatten out and whole 
fleets of identical little chubby schooners 
all outward bound sailed under us. We 
all felt quite drunk as we floated down 


began to get sore. 


into the long shadows of the little pro- 
tected quiet and fishy-woody smelling 
harbor of Chatham where we anchored 
as simply as a small yacht, went ashore, 
devoured a dinner and fell asleep in an 
1869 hotel. 

“An hour’s flight over calm sunny seas 
in the morning brought us to Shediac, 
more summery looking than anything 
we had seen and a little more familiar. 
We were right behind the Prince Edward 
Islands and where the Italian flyers 
landed last year. We taxied up to a 
wharf alongside a Northwest Mounted 
Police plane (an American Fairchild) and 
swapped ideas with the English pilots as 
we gassed from a hose off the wharf. 
We all went in swimming in lovely clean 
water and not so cold and, after leisurely 
drying off, got back into the ship in our 
trunks and flew across to Moncton and 
the Bay of Fundy which was still half 
dry land though tide was already 
half in. The New Brunswick coast along 


here is like Mount Desert for miles .. .” 
* * &* 


the 


it’s wonderful! 
END 


Seaplaning- 


Flying Is Healthy 

T IS the opinion of a group of recog- 

nized medical authorities who have 
studied the subject that flight is less 
fatiguing than other forms of travel. 
Those with heart disease who are physi- 
cally able to be up and around and capa- 
ble of attending to ordinary business 
affairs on the ground, may fly with no 
ill effect and with less exhaustion than 
by other means of transportation. 
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... it’s the Odds-on Choice by a Wide Margin 


Listen to the talk of fliers who have flown and compared 
today’s light airplanes. You'll quickly notice the extra 
enthusiasm — the more favorable comments for Taylor- 
craft. Discriminating people are amazed that such beauty, 
style and craftsmanship can be bought for so little money. 
It just seems like most everybody would rather own a 
Taylorcratft. 


Take a trial flight yourself — see and feel the difference! 
You, too, will find that Taylorcraft handles more smoothly, 
more responsively, more surely, than any other low price 
plane. You'll surely praise its snappier pick-up, positive 
stability, all around superior performance. Yes, your own 
comparison will prove that Taylorcraft out-flies them all. 
It's the plane you'll prefer to fly and choose to own. 



















XK 


: LZ 
SEND FOR DESCRIPTIVE BROCHURE 
The new 1940 Taylor- a AY | () b ” K A F 
craft is available in MT ou | 
65-60-55 and 50 H.P. Waa : 
AMERICA’S MOST MODERN 0). 
LOW-PRICED AIRPLANE / 40 


De Luxe models and 
the new Trainer with 

*Take a Look! Take a Flight! Compare Taylorcraft and see the differ- 
ence. Let us arrange an early demonstration for you. 


modern side-by-side 
TAYLORCRAFT AVIATION CORPORATION 


seating and inter- 
changeable wheel or 
DEPT. 34 ALLIANCE, OHIO 


stick controls. 


$1495 and up 


F.A.F. ALLIANCE 

















Book Bug 


(Continued from page 35) 








issue—for Robischon has found that for- 
eign publications, especially the Japa- 
nese, often carry information on United 
States fighting craft that are still “se 
crets” as far as our own journals are 
concerned! 

The young collector—just bidding 
adieu to his twenties—is a member of 
the research staff of the Guggenheim 
Aeronautical Foundation at the Cali- 
fornia Institute of Technology. He 
maintains his library at his home at 1240 
N. Central Ave., Glendale, Calif 
day, he hopes, it will be housed in its 
own building. 

Robischon’s collecting first took the 
form of leisure hour prowls 
through book shops on the trail 
of more curios like “The Aero- 


Some 


plane Speaks.” New finds 
whetted his appetite. He 
haunted second-hand stores, 


book auction houses and _ like 
establishments. He _ studied 
classified telephone directories 
of southern California cities to 
see that there were no such 
stores that he had missed. 

Then he found “diamonds in 
his own back yard.” The firm 
of Arthur H. Clark & Co 
in Glendale, Robischon was 
amazed to learn, actually spe- 
cialized in finding out-of-print 
or obscure old books! Through 
it he systematized his buying— 
first ascertaining what had been 
printed on a given phase of 
his subject and then commis 
sioning the specialists to find 
it for him. 

The process was expensive, 
but profitable. Robischon dealt 
with the firm until he learned 
their methods and then be- 
came bis own “specialist.” His 
first personal triumph was the 
purchase of the complete library of 
old Rockwell Field—for $15. Rockwell, 
scene of many of the Army’s earliest 
air heroics, lost its books when the 
field was decommissioned. 
piled into boxes with an assortment of 
other Government “junk” and sold at 
auction. Years later Robischon found 
them gathering dust in a San Diego 
warehouse. 

“The man who was paying storage on 
them regarded the aviation books as a 
liability,” Robischon recalls 


They were 


“He bought 
them in the first place only because they 
were part of a ‘job lot’ in which were 
also a number of agricultural books he 
coveted. It was a case of bidding on all 
or none. He looked positively sorry for 
me when I offered him $15—but he took 
it,” Robischon chuckles. 

Another source of many of Robi- 
schon’s best items was Harry Reynolds, 
an aeronautical engineer who owned a 
number of early technical references 


Ernest adopted a different technique this 
time—he bought several of the most up- 
to-date areonautical engineering hand- 


books he could find, then casually of- 
fered to trade. Each party to the deal 
today solemnly believes that he out- 
traded the other! 

Then there was the postman who 
commented on Robischon’s growing 
mail from far places, all of it seeming 
to be about airplanes. The mail carrier 
confessed that he, too, had been quite a 
reader on aviation years ago, but that 
he had “kinda let it go lately.” Cau- 


tiously Robischon pressed the conversa- 
ion. Sure, the postman had some books 
he’d sell. Piled out in the garage some- 
where. ... 

The treasure at the end of this trail 
was “A Textbook of Aeronautical En- 





"Him? Aw, he hooks a ride with us 


every time we fly over this way... . 


gineering” by Henry Woodhouse, which 
described and pictured World War air- 
planes—a truly historic volume, long 
out of print, which contains data on the 
aircraft of every nation engaged in that 
conflict. It is one of the most popular 
references among the authors and stu- 
dents who have learned the way to the 
Robischon home. (Visitors to the library 
form a fast growing fraternity. Au- 
thors and literary research experts, 
especially from the motion picture 
studios, have found its shelves an Eldo- 
rado of authentic data.) 

In 1936 the young collector’s interest 
in the evolution of flying outweighed all 
other considerations. He made a pil- 
grimage from book store to book store 
until he found himself in Denver just in 
time for the “Mile-High Air Races” of 
that year. Funds were low, so he wangled 
a job as a member of the racing crew of 
Marion McKeen in order to see the 
speed classic. Robischon stayed with the 
McKeen racing plane after the meet to 
travel the rest of the circuit. McKeen 
paid his expenses and Robischon used 








his own funds for a coast-to-coast book 
shopping tour. 

Back home and _ broke—literally—in 
January of 1937, he one day visited Cal- 
tech, principally to meet and talk with 
Dr. Theodore von Karman, director of 
the Guggenheim laboratory. Dr. von 
Karman was kind enough to show 
Robischon through the Foundation’s 
classrooms, shops and laboratories, wind- 
ing up the tour in the reference library. 
When he left Robischon had talked him- 
self into the job of reorganizing the 
library’s research facilities! He has been 
at Caltech ever since—except for vaca- 
tion trips in search of more books for 
his own shelves. 

Major accomplishment of his 1938 va- 
cation was his visit to Dayton, Ohio, 
where he was accorded the privilege of 
going “behind the counter” at the Army’s 
aeronautical library and mu- 
seum at Wright Field. Even 
more interesting, however, was 
his visit with Orville Wright 
Both events make one story... . 

Robischon had armed him- 
self for his descent on Wright 
Field with his prized copies of 
the Wright plane drawings. 
They proved an open sesame 
to the Materiel Division and its 
high command, who imme- 
diately asked for—and of 
course received—permission to 
photostat them. The history 
of the drawings is almost melo- 
dramatic. They give directions, 
down to the last wire and fit- 
ting, for construction of th 
Wright “Model A’—immediate 
predecessor to the Army’s first 
airplane. Orville Wright had 
taken the plans to Paris in an 
attempt to sell a flying machine 
to the French government. (It 
was a later, improved model 
that the United States bought 
in 1909.) Mr. Wright's draw- 
ings disappeared while he was 
in Paris. <A year later they 
turned up in the Wright mail 
box in Dayton, postmarked from an 
American city but bearing no other clue 
to their travels. 

This much Mr. Wright told Robischon 
two summers ago. Few others in this 
country even knew of the _ episode. 
Robischon, compiling his library section 
on the Wright brothers, had covered 
American and British sources thoroughly 
and was seeking material in other lan- 
guages. A* hint came from France—the 
trail led across the Rhine. One day the 
mail brought a dog-eared technical pub- 
lication from Germany. It was a back 
number more than 20 years old of a 
semi-official engineering journal—and 
contained the detailed Wright drawings! 

Even today only Mr. Wright and 
Robischon know all the details of their 
unauthorized publication. If the full 
story is ever told, says Robischon, Mr. 
Wright will have to tell it. 

Early last autumn Ernest packed his 
bags and headed eastward again. Here 
are the high spots of a five weeks’ 
Robischon junket from Glendale to New 

(Continued on page 88) 








So 














ALL METAL 
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SAFETY 


See the Luscomse on display at 
the World’s first retail airplane 
store, 247 Park Avenue, N. Y. C. 





THE ALL-METAL PLANE 
THAT SELLS FOR LESS 
THAN $2,000 


For folder and further informa- 
tion, write Dept. P 
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-Breaking. 


. . . JUST ONE OF 
LUSCOMBE’S ADVANTAGES 





base you buy a LUSCOMBE you get the fastest light airplane on the 

market. This fact was definitely established when Edward J. Walz of 
Camden, New Jersey, streaked over a 100-kilometer closed course at 118.746 
miles per hour in an all-metal LUSCOMBE on January 30th at Floyd Bennett 
Field, Brooklyn, N. Y. This speed set a new national record for light air- 
planes. The LUSCOMBE used was a stock airplane with the addition of wheel 
pants and an adjustable pitch propeller and was fully licensed. 


Performance is but one superior quality of this most modern airplane. 
Compare its streamlined beauty, strength of construction and long life with 
any airplane priced $1,000 higher and you will discover why LUSCOMBE has 
received such unanimous acceptance. It is a better airplane from any point 
of view—performance, flying characteristics, appearance, economy of opera- 
tion, long life, comfort and value. 


Ask any LUSCOMBE owner and be convinced. Fly an all-metal LUSCOMBE 
yourself and learn what modern airplane value really is. The price is low, 
you benefit. 


LUSCOMBE AIRPLANE CORPORATION 


West Trenton, New Jersey 

















Plain Planesmen 
(Continued from page 50) 





Moving up a notch or two on the finan- 
cial scale you find a quiet, bespectacled 
young man, Jerry Fairbanks. With 2,000 
hours, a record which rates from 1926, 
he bids fair to top the amateurs who fly 
even if their names aren’t on the mar- 
quees. At the moment, Jerry is president 
of Los Angeles Aviation Country Club 
He didn’t have much wherewithal when 
he started, but today he has the top spot 
in Scientific Films, producing short sub- 
jects for Paramount release. He 
a gull-wing Stinson and has flown all 
over the United States. 

“Frank Clarke taught me to fly,” he 
relates. “I got the bug during the mak- 
ing of an aviation serial in 1925. I think 
I learned to fly in self-protection. If 
you’ve worked with Clarke, you know 
that you have to be ready for anything.” 

Jerry has owned five planes, 
the first being an open job. He 
has had four Stinsons. 

Dewey Wrigley is a process 
camera man. As he lines up a 
camera with his hat on the back 
of his head he looks nothing 
like a flyer with 500 hours to 
his credit. But he is. He started 
flying in 1931. He explains: 

“I was in the infantry during 
the World War. I used to look 
up from muddy trenches into 
a clear blue sky and see a lucky 
devil roaring overhead, clean 
and comfortable up there—and 
going places. I decided then 
that if I ever had the money, 
I'd learn to fly myself.” 

It wasn’t until 1931 
could afford the venture 
had been up around $25 and 
$35 an hour and he hadn't been 
able to make the grade. He 
sought out Howard Batt, mo- 
tion picture stunt 1 


owes 


he 


that 
Time 


pilot, and 
soon soloed. He has owned sev- 
eral planes since that time 

Floyd Hendrickson, head of 
the contract department at 
Metro-Goldwyn-Mayer, owns a 
Fairchild he bought last April, 
hand. He acquired the desire to fly 
when a boy in South Dakota—year, 1906. 
He watched pusher and de 
cided that some day he’d own his 
Paul Mantz soloed him in 1935, and he 
now has about 250 hours. 


second- 


biplanes 


own 


When you talk of Hollywood veterans 
you have to name John Fulton, 
process cameraman. John got into the 
mood about nine years ago, when he 
worked at Universal. The company de- 


cided to make an air picture. 


also a 


“You're the patsy,” he was told. “Line 
up equipment.” 

He says: 

“I picked the equipment because it 
looked clean. The cleanest stuff I could 
find belonged to Paul Mantz. He had 


just come down from San Francisco to 
start picture work. We signed him. Just 
about the time we made “Air Mail” I 





was soloing—late in 1931. Mantz gave 
me my time and cut me loose. Since then 
I’ve accumulated 600 hours and a straight- 
wing Stinson I take everywhere.” 

Everywhere is right. When I talked to 
John, he was planning a hop to San 
Felice, which isn’t much of a town, down 
on the Gulf of Mexico. If the tide is out, 
you have a quarter of a mile wide run- 
way and if the tide is in, you land on a 
plateau runway above the sleepy village. 
John flies in complete fishing equipment, 
yecause none is available there. 

Another veteran—and one of the few 
Hollywood lads holding a commercial 
rating just for the satisfaction of it—is 
Lionel (“Curly”) Lindon. During the 
day, Curly’s a first assistant camera- 
man. His hours have come the hard 
way, too. You can put him down for 


a man learned to fly and then, because 
of the high price of adequate equip- 
ment, was forced to rent, he finds that 
ownership today is within reach of his 
pocketbook. 

You've probably heard the name, Ted- 
dy Tetzlaff. Tetzlaff one of the 
most famous of the early-day racing 
drivers. Before his death, he used to 
take his son, Teddy, Jr., out for test 
drives. Teddy, Jr., was in at least one 
rollover. He didn’t like it as well as 
making a living with a motion picture 
camera, so he went into motion pictures. 

“But a couple of years ago I got the 
longing to fly, just from talking to 
people,” Tetzlaff says today. “I went 
out with a friend to Angeles Mu- 
nicipal Airport to watch him fly. I met 
Ted Morton and Rosa Stafford, operat- 
ing the Morton Flying Service, and the 
next thing I knew I was taking a 
lesson.” 

Tetzlaff soloed quickly, devoted him- 
self to getting his time in and, in Jan- 
uary of this year, got his pri- 
vate license. Now he’s in the 
market for a lightplane. 


was 


Los 


ee “I’m sold on the power of the 
~ lightplane jobs and on the econ- 





hours. With the ma- 


1,275 certified 
he got to working on an aviation 
picture and fell in love with flying. That 


jority, 


was back in 1929. 

‘Chubby Gordon, a Hollywood stunt 
pilot, taught me to fly, and I’ve been 
at it ever since,” he says. 

Curly has dabbled in the business side 
of flying. With Charles Osborne he 
developed a 40 h.p. Cub which would fly 
neon signs and did pretty well at it. He 
also owned a “piece” of flying service 
it Los Angeles Municipal Airport for a 
while 

“But it’s relaxation and recreation for 
me,” he says. “I’m too busy supervising 
the cameras to monkey with the oper- 

end. So I’m holding onto my 
ateur standing these days.” 
The development of the lightplane to 
where it is at the moment attracting 
the Hollywood rank and file to the own- 
ership ranks. Whereas a few years ago 


ations 






an 





omy of operation,” he says. 
Holly Morse, assistant direc- 
tor who also went through the 
Morton school, is going to buy 
a ship as soon as he gets his 
private has more 
than enough hours. Morse 
plains how he began flying: 


rating. He 
ex- 


“An assistant director has to 
answer a lot of telephones all 
day long,” he says. “One day 
Bob Cummings took me up for 
a ride in his Cessna. I sud- 
denly discovered there weren't 
any telephones ringing and that 
there wasn’t a chance of hear- 
ing one. I’ve been flying ever 
since. But, sad to say, I've 
found that when you're work- 
ing it’s hard building up time. 
In this business it’s 10 hours a 
day, location trips, a Sunday 
now and then. But I’ve man- 
aged to collect 50 hours in the 
past two years and it won't be 
long now. I’m going to buy a ship.” 

Bill Skall, Technicolor cameraman, 
recently bought a Luscombe. Skall flew 
with the Royal Air Force during the 
World War, and let his flying 
for a little while thereafter because of 
the expense. Now he’s back in again, 
and has been for a number of years. 

Earl Walcott, sound mixer at RKO 
studios, flew with Howard Batt on a 
trip to Yuma three years ago. He built 
up time, got his private, and now owns 
a Ryan STA. Douglas Shearer, head 
of the M-G-M sound department, still 
flies an Arvo Avian which he purchased 
10 years ago. 

You can thank Lars Larson, Twentieth 
Century-Fox air conditioning engineer 
for the famous Giant Rock airport, lo- 
cated in the heart of the Mojave Desert, 


(Continued on page 72) 
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SS hie logged 1500 hours with my three 
Lycomings—and not a cent for repairs,”’ 
boasts a Taylorcraft operator .. . “Burns less than 
two and a half gallons an hour,”’ says a Piper 
Cub owner of his Lycoming. . . ‘““My Lycoming 
costs less than 58c an hour for gas and uses no 
oil between changes; it’s as thrifty as a Scotch- 
man,’’ states an Aeronca pilot. 

Such noteworthy praise clearly indicates Ly- 
coming’s thrift championship of the aviation 
engine industry . . . a championship as outstand- 
ing as Lycoming’s smooth-as-satin flow of power, 
watchdog dependability, mouse-like quietness, 
quick-as-a-cat response to the throttle and star 
performance. Fly behind a Lycoming and fee/ the 
difference. And save money! 


SEND FOR FREE LITERATURE: Illustrated folders on Lycoming 


light-plane engines may be obtained from all Taylorcraft, Piper Cub or 
Aeronca dealers. Or write Dept. P440, Lycoming Division, Aviation 
Manufacturing Corporation, Williamsport, Pa. Cable address: Aviatcor. 


YOU CAN RELY ON 


50 to 300 HP. e 
Illustrated is the new Ly- 
coming Geared 75-horsepower 
engine. Other models are 50, 
55 and 65-horsepower. They 


are all four-cylinder and air- 
cooled—with choice of single 
or dual magneto ignition. 


AND CIVILIAN TRAINERS * FOR PRIVATE AND COMMERCIAL PLANES 





FOR MILITARY 
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(Continued from page 70) 
frequent visiting spot for all southern 
California flyers. The field is maintained 
by Frank Critzer, hermit, who 
a hollowed out rock at the edge of the 
field. Larson used to fly down to visit 
Critzer. 

“Why don’t you make a decent field 
here, Frank?” Larson asked, “You'd 
have a lot of callers.” 

Critzer fixed up the field and Lar- 
son’s prediction proved true. It has be- 
come a tradition for the visitors to bring 
canned goods to Critzer. Often they 
spend week-ends in the sunny clime 


lives in 


Larson has more than 600 hours. He 
flew before he came into motion pic- 
tures. In fact, he was a _ parachute 
jumper, with 43 leaps to his credit when 
he decided that air conditioning was a 
more healthful pastime. 

Even the lads who make Mickey 


Mouse are interested in flying. Nick Be 
Tolley, Walt Disney animator, has col- 
lected 75 hours and a private license and 


Roy Williams, executive at the same 
studio, has more than 100 and a private 
license. 


Several directors have in past years 


flown a great deal. Still active are 
Henry King, who has been flying for 
years and owns a Waco, and Ernest 
Schoedsack. The latter was taught by 


Bob Lusk and Marion McKeen in 1933 
and has been flying ever since. He has 
about 300 hours. 

“I got the bug when I was flown 
over the western front during the World 
War in a Salmson observation plane. 
We got all mixed up with Fokkers and 
anti-aircraft fire and I decided that fly- 
ing would be swell—under more peace- 
ful conditions.” 

Schoedsack recently got Winton Hoch, 


cameraman for Technicolor, interested. 
But it wasn’t hard 


“I tried to get into the Army to 


learn to fly 12 years ago,’ Hoch says 
“I got as far as the spin chair and I 
was washed out—told that I never 
could fly.” 

The spin chair has gone bye-bye. Hoch 
has not. He now has 65 hours, a pri- 
vate license and a subconscious spin 


chair complex. He has always wanted 
to get near one with an axe in his 
hands. It took 12 years out of his fly- 
ing life—but he’s making that u 

Others in Hollywood who fly include 
Kenneth Carter, photographic publicity 
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the star ranks; Jimmy Moore, talent 
scout; Saul Wertzel, assistant director; 
Briegleb, who not only pilots 
power ships but has proved a successful 
glider designer and builder, and by vo- 
cation is an assistant director; Monte 
Robson, a re-recorder in sound; E. J. 
LaValle, studio electrical man; Sid Wag- 
ner, M-G-M cameraman; Bob Rhea, as- 
sistant cameraman; Bill Morrow, writer 


Gustav 


for Jack Benny and Archie Twitchell, 
character actor. 

But that’s not the full list. It’s just 
a cross-section designed to show how 
Hollywood’s “middle classmen” have 
gone, are going and will continue to go 
strong down through the years, flying 
because they love the game—not to get 
their names in the papers. 

END 
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of mpetition 

Phe late Anthony Fokker shrewdly be- 
lieved he saw a chance to make money 
by securing the exclusive rights to build 
Di in Europe. Before he got well 
way he discovered that the rights 
for his survey showed that 
uld be manufactured in Santa 
lonica an delivered any place in the 
money than 


11T 1¢ r 
were useless, 
nen 
rld for less they'd cost 
m to build. 
he only design is said 
in Japan. The imitative Japanese, 
and aviation authorities se- 
have built two replicas of the DC-3 
half-size model of the DC-2. Doug- 
as officials pach Sr this, al- 
1 “rumors.” It is 


pirating of 


travellers 


port 


refuse to 


at 





igl imiting also 
an acknowledged fact that the DC’ 
yuted 


s have 
much to world aviation be- 
cause many of the principles used in de- 
sign and manufacture have been adopted 
oreign manufacturers. 

DC’s have 
nation of the 


contrit 


not been content with 
commercial airways. 


With the success of the DC-2, the Army 
he Navy demanded planes for trans- 
tion of officers Moreover, bomb- 

ers were needed. So the low wing was 


raised to mid-wing, and 170 B-18’s and 


170 B-18A’s were constructed. Thirty 
more of these are on order at this 
writing 

The first Army transports were so 


liked that the C-39 was demanded. 








man; Charlie Correll, the other half of Forty were produced. The job is no- 
“Amos and Andy,” who really falls into table for the fact that it has a DC-2 
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fuselage and DC-3 wings. Another Army 
cargo ship is the C-33, a DC-2 converted 
stripping the 
from its 


mainly by 
fittings 


work 
commercial 


to such 
luxurious 
interior. 
The present DC-3, while unchanged 
in physical appearance during the past 
four years, has been refined considerably. 
One of the important 
oeen the constant 
the same time, great 
made in lowering 
proofing has been a notable stride. In- 
struments have been improved by their 
manufacturers and Douglas has installed 
this better equipment as fast as it has 
Radio receivers for pas- 


improvements has 
-speed propeller. At 

have been 
vibration. Sound- 


strides 


been produced. 
sengers has just been pioneered by TWA, 


with the pilot able to cut in and speak 


over the system, thus eliminating writ- 
ten flight reports. 
Within the next two years, due to 


the advent for four-motored equipment 
on the major lines, the DC-3 will be 
shunted to the shorter hauls, where the 
DC-2 now is serving, in turn crowding 
out the Boeing 247-D. No longer in a 
position of eminence, it will lose the glory 
of such titles as Mainliner, Flagship, Sky 
Chief, the Great Silver Fleet. But long 
after it retires to the obscurity of an aerial 


junk yard or it is shunted to cargo- 
carrying in far-off places, it will live 
in the hearts of pilots flying it today. 


These pilots have achieved an affection 
for it which approaches the affection 
of one human for another. One said 


not long ago: 

“There'll never be another ship like 
it. I’ve never heard anybody, anywhere, 
complain of it in any way.” 

Perhaps the greater tribute comes from 
an official of a rival manufacturer. He 
said the other day: 

“T freely and frankly 
Douglas DC-3 is the 
ever built. 
with the manufacture of 


admit that the 
greatest airliner 
There is no one connected 
aircraft today 


who will not say the same thing—and 
that includes the heads of competitive 
manufacturing companies. I wish that 


I could say that I had had a part in de- 
signing and building it.” 
END 


Smart Feller 
OL. JOHN F. CURRY, 


commanding 


officer of the Army Air Corps base 
at Hamilton Field, Cal., was surprised 
recently by a new young soldier recruit 


who had been assigned to Hamilton 
Field shortly after joining the Army. 
Colonel Curry, while walking by one 


of the hangars, passed the new recruit. 














The fledgling failed to recognize the 
colonel and his rank in the accepted 
DEGREE IN 2G Z YEARS military manner. Colonel Curry stopped 
Bachelor of Science Degree in 108 weeks. Training thorough and com- - — <c J ' 2 > f 
plete in fundamental engineering subjects ie minimum time at the boy and discussed the matter of 
east expense _ Tri State graduates in Mechanical gineering can com- lite , co —_— ft . yrief 2° > 
plete ae ut cours 2 terms (24 weeks) Modern wind-tunne!, military courtesy After a brief lecture, 
latest eq Fly chool facilities available at nearby airports.| the boy—very pained and surprised— 
Aeronautica nir e key to success in the great and growink os “* . 1 és 
aviation State graduates hold responsible positions with| pulled the day’s crowning boner: “Look 
leading airlines ar turers and other companies in this well-paid field . . * —— . . 
Also world-famous for technical 2-vear courses in Civil, Electrieal,| bere now, boss, do you mean to tell me 
Mechanical, Che Radio Engineering; Business Administration and| that I gotta salute every one of you 
Accounting. Living costs, tuition low. Special preparatory department for| ~“ - ge - ee a ee - 
those who lack required high school work. Enter March, June, Sept., Jan.| fellers with the pink pants? The re- 
Write for catalog. Burton Handy, President. cruit’s education is reported to have 
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progressed at a particularly rapid rate 


from that point on, 
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8 reasons why 
Boeing School graduates make good! 


1. The only school, owned and oper- 
ated by a major air line, that is U. S. 
Gov't.approved in flying, mechenics, 
and as a repair station. 

2. 30 instructors, small classes. 

3. 12 career courses, 54 subjects. 

4. 17 modern shops and laboratories. 

5. 6 different kinds of heavy, commer- 
cial-type training planes. 

6. Our “Campus” is United Air Lines’ 
great West Coast terminus, the 
890-acre Oakland, Calif. Airport. 

7. All-year flying weather. 

8. Founded and operated by United 
Air Lines, the world's most experi- 
enced air transport organization. 











STUDENTS 


POPULAR AVIATION 


LAST YEAR United Air Lines alone hired 20 
graduates of Boeing School of Aeronautics as 
co-pilots and “would have hired more had 
there been more,” says R. T. Freng, United 
Air Lines’ Director of Flying. “We will need 
60 to 80 co-pilots a year for the next four 
years,” says Mr. Freng. 

In past years almost 100% of all Boeing 
School graduates have found employment. 
But the demand for co-pilots is now so great, 
the pay so good, and the career so promis- 
ing, that Boeing School has created a special 
new “streamlined” Airline Pilot Course: 
1. Flying hours reduced by 70. 2. Months 
reduced by 9. 3. Tuition reduced $2,730.00. 

For limited number only. The high stand- 
ards of instruction in the Boeing School of 
Aeronautics must and will be rigidly main- 
tained. For this new Airline Pilot Course, 
therefore, we can accept only 15 students for 
each quarter's enrollment period. 
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CAN BE ACCEPTED FOR EACH 
QUARTER’S ENROLLMENT IN THIS 





NEW 


AIRLINE 
PILOT 
COURSE 


important: For the sake of the man and of 
others who want these places, Boeing School, 
with the aid of United Air Lines, will inform 
you after three months whether you have all 
the qualifications of an airline pilot, except 
the technical knowledge and flying ratings. 

Co-pilots’ starting salary today is $200.00 
per month and in five years they should be 
Reserve Captains at $350.00 per month; in 
three more years, Captains at $8,500.00 per 
year. Compare this with present-day earn- 
ings in other professions! 











If you are 20 years old, with 2 years of 
college, and want a real career, don’t wait. If 
you've finished high school, you are eligible 
for the Airline Pilot and Engineering Course 
(24 months)—tuition now reduced $1,175.00. 
Graduates of this course have the same com- 
mercial standing as of the new Airline Pilot 
Course. Fill out and mail convenient coupon. 


Ww Note: Boeing School of Aeronautics offers 11 other career courses in addition to the special new Airline Pilot Course. 
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Courses requiring Airline Mechanic 
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PRIL, JULY, OCTOBER 


Courses for engineering 


Boeing School of Aeronautics 
3040, Hangar Ne. 5 
Airport, Oakland, California 


GENTLEMEN: Please mail me—without charge—the 
Boeing School descriptive booklet containing com- 
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So |! Went Gliding ... 


(Continued from page 27) 








with bolts and cotter pins. Morrison 
rolled out 2,000 feet of 14 gauge wire 
Plenty of work for three. 

The glider was now ready to fly. There 
was no wind, so we could take off in any 


1 
‘ th 


direction. Harvey tied a rope to the 
glider end of the wire. To this rope he 
attached a parachute a yard in diameter 
which would allow the glider end of the 
wire to float down and reveal its posi- 
tion on the ground. He tucked the para- 
chute under the venturi tube on the nose 
of the glider. Morrison drove the car to 
the far end of the wire and hitched up. 
He used rope to tie the wire to the tow 
bar on the car. 

I went with Morrison. I could see 
Harvey getting into the glider. The 
Mitchells and Robinson had _ arrived 
Robinson held the glider’s wing, raising 
it up and down to indicate they were 
ready at that end. Morrison worked 
through three gears of the light coupe, 
saying: 

“Watch for him to cut loose. We'll 
keep running until the parachute hits 
the ground so we won't snarl the wire.” 
Add $5 for wire to the cost of your glider 
and trailer. If it breaks, you lose time 
patching and the new hitch may not 
hold. What's more, a green pilot is < 
to get confused if the wire breaks when 
he’s climbing at 15 feet per second. He 
has to get that nose down fast. 
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@ The pulse of the city — Michigan Avenue. 
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Chicago works and plays to the tune of its 


rhythmic hum. In the most convenient location 


on this famous thoroughfare, Hote! Auditorium 





provides spacious pleasant rooms, excellent 








service and superb cuisine, at reasonable rates. 


WITH BATH row $950 WITHOUT BATH a Hy 
wo. ° (ee 





AUDITORIUM 


MICHIGAN AT CONGRESS GEO. H MINK, Manager 
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Morrison’s fast shift is to keep slack 
of the wire. Slack is another hazard. 
[he pilot first noses down to get speed 
hen the wire drags. The car picks up 
1e slack with a jerk. The wire may 
We drive a mile Two miles 
Stephens is climbing around 15 feet a 





second, reaching up for 1,500 feet. Gradu 
ally the wire comes off the ground. 
Pretty soon we are roll between 45 
50 m.p.h. and the | of the car 
wing. All of the wire is in the air 
and Stephens is up there, a kite on the 





end of a string. 
car jumps ahead. That means 
Harve y has cut loose. 

Watch the ’chute!” Morrison orders. 
He keeps going until I tell him the para- 
chut has struck the flat lake bed. Then 
I look up. The glider is doing lazy 
spirals. Harvey cruises around the lake 
as he slowly loses altitude. His flight 
lasts about eight minutes. Harvey claims 





he is no good on spot landings, but he 
sets the trim ship down within 100 feet 
of the coupe. 

Harvey and Morrison take turns for 
while. After an hour or so, Harvey 


1 1 


ooks at me and says: 


Now, you go.” 

Okay,” I say. Inwardly, I don’t feel 
iat way 

We go over the instruments. 


\ 
‘Your variometer gives you rate of 
he says. “You ought to go up at 
rut 10 feet a second at first. Here’s 

altimeter. Also bank and turn and 


air speed indicator. Don’t 





your speed 





fall below 35. Cut loose whenever you 
want to. On the left side here, painted 
red, is your wire release lever. Pull it 
out er that, she’s yours.” 

I get in. The hood is lowered over 
ny ead You have to have that hood, 


even if it jams you down in the seat a 
bit. No hood means drag, a faster sink, 
a shorter ride. I find myself fooling 


with wheel and conventional rudder 
pedals 

“Be careful,” Harvey says, “to land 
vith the control wheel pretty well for- 


ward. Come in at a full glide. Then your 
load will ride on the landing wheel in 
the center of the keel. If you try a stall 
I 





anding, as in a power plane, you'll slap 
down hard. You're sitting right on the 
keel. You have your center of gravity 


behind your wheel and you can’t ground 
loop. Remember—don’t stall in. Fly in.” 

Morrison has the coupe on the other 
end f the 2,000-foot wire, waiting. 
Harvey wags the wings to let him know 
we're ready. The ship rests on its wheel 
and the fore section of the skid. The 
skid scrapes as the glider picks up speed. 
At between 15 and 20 m.p.h. I feel the 
controls. At 30 I’m in the air, with no 
sound but the rushing of the wind. I’ve 
traveled about 150 feet. The slightest 
pull on the wheel sends my climb up 
five feet a second. A push forward and 
I’m leveling off, slacking the wire. Over- 
controlling badly. I see-saw between 
level and climb awkwardly. I realize that 
glider controls are far more sensitive than 
those on power planes. The altimeter 
I pull back on the stick 


soar upward. I can see the car 
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below. It is getting near the edge of the 
, 
lake. 

I see I have a thousand feet. I reach 
forward, jerk the red lever. There is a 
slight jar. I nose down as I drop my 
Ww » so that I'll not have so much 





trouble picking up speed as my power 
leaves me and so there won't be so much 
of a jerk. The glider now is mine. | 
hold the nose down to get and hold that 
35 m.p.h. air speed. At stall, Harvey 
has told me, the ship will mush until 
the nose falls forward. There is danger 
as in a power plane, of a spin. Harvey 
has also told me to watch the vertical 
banks. Too steep, too sharp turns and 
I increase my “G” load, also inviting a 
spin. So I play it safe, doing a gentle 
180° turn. The ship loses plenty of 
altitude in a bank. I level off. Maybe 
the sky is blue. Maybe the hills are 
pretty. But I don't know. I'm too busy 
watching that air speed indicator, that 
bank and turn, the slow, inevitable loss 
of altitude on this calm day. Oh, oh! 
I'm heading out over the brush toward 
rn wing, a damaged “pod” or fuse- 
lage. Turns low to the ground are bad 
So I pull around again, awkwardly. I 
envy Harvey and Morrison their neat, 
steep banks. Mister, this is really a 
shallow turn. I’m like a blind man feel 
ing his way around a corner on a busy 
downtown street. Uncertain, that’s all 

I straighten out. I'm getting pretty 


close to the ground. Up until this time, 


a t 


it has been something detached 


4 
unimportant. Now, however, I’m about 
to meet up with it. I feel that I'm going 
to smack into it, dig a furrow with the 


nose of the Albatross. I remember 
words of Harvey—‘‘Don’t stall her in 
fly her.” 

The ground continues lurching up at 
me. I ease back gently on the stick 
The glide levels out and I’m skimming 
the ground. For perhaps a _ hundred 
yards. By this time I’ve forgotten there’s 
an instrument in the ship. Too busy. 

Thud! I’m down. The little ship 
bounces on its wheel. As it loses lift it 
rocks forward. The skid acts as a brake 
and I stop in the next 20 feet. A wing 
drops to the lake surface. I raise the 
cockpit for a breath of fresh air. Harvey 
comes up in the car: 

“Fine! Want to go again?” 

“Maybe, Harve. But first I want to 
think that flight over.” 

Watching a soaring sailplane gives 
one a restful feeling. It looks so simple. 
But actual flight means work, with some- 
thing 
you have to hold a conference with your 
self after it’s over to figure out what 


going on every second—so fast 


you've done wrong. 

An hour later Gustav Briegleb, glider 
designer, arrives with his “BG-6.” 

“Take a ride,” he says 

So, with his friend, “Speed” Westphal, 
holding a wing, I do. By is time I 
find that I like gliding. I discover that 
the “BG-6” is about half way between 





a primary glider and a sailplane in ef- 
ficiency. You can get a blueprint for a 
dollar or a ship, ready to fly, for $495. 
It has double struts with jerries for ad- 
ditional bracing, welded steel tube fuse- 
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EVERYTHING NEW 


THE NEW LEARADIO TRI-POWR 
PORTABLE FEATURES OPERATION 


ON AC, DC, AND BATTERY 
—JUST FLIP A SWITCH! 








Fly the beam 

Find yourself when you 
are lost 

Get the weather ahead as 
you fly 

Get the weather before 
you fly 

Get landing okay at ter- 
minal air ports 


iC or DC 


your 


Plug into any 
outlet and save 
batteries 


Hear your favorite pro- 
gram on the high- 
fidelity loudspeaker 

Use it as a marine direc- 
tion finder 

Use it in your plane—use 
it at home—use it out- 
of-doors —use it any- 
where 


SAME PRICE. 


‘AITHFUL friend and constant compan- 

ion of thousands of pilots everywhere, the 
famous Learadio Portable APR-1 is now re- 
born as the Learadio Tri-Powr! 

But this means more than a new name—it 
means a completely new instrument! New 
AC-DC operation. New longer life batteries. 
New power output. New sensitivity. New 
fidelity. New tone quality. New tuning dial. 
New circuits. Everything new but the price! 


LEAR AVIA, INC. roosever 


POPULAR AVIATION 


The Tri-Powr Portable is truly a universal 
receiver. Use it in the air or out-of-doors on 
its own battery power—or use it as much as 
you want indoors on any electrical outlet 
without running your batteries down. 

Covers all radio ranges — all commercial 
broadcast frequencies. Weighs only 12'4 
pounds. Order a Tri-Powr today from your 
own dealer—or direct from our sales de- 
partment. 


Field, Mineola, Long Island, New York 
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LEARADIO 


TRI-POWR 


PORTABLE 


Q50 


COMPLETE WITH BATTERIES 
$5.50 ADDITIONAL FOR 
SPECIAL LEARADIO HEAD- 
PHONES 


Factory: Dayton, Ohio 
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Now They Are Helping Build 


Aircraft Mechanics 
graduate now help 


ing build huge fly 
ng boats used by 
tobe seein: Not long ago these young men were outside Aviation -- 
as you are now. They saw the big things happening in 
Aviation . . . saw the great future ahead for the industry... 
and for themselves. They took Aero ITI training--and 
today are inside Aviation, helping build some of America’s 
finest planes. 

These five men are typical of over 750 Aero ITI-trained 
mechanics and engineers who entered Aviation in the last 
year. They and hundreds of other Aero ITI graduates are 
throughout the industry--in aircraft production, aircraft 
maintenance, and aeronautical engineering posts. Their 
outstanding success has proved conclusively that Aero ITI 
training pays. 

Aero ITI training has not only won hundreds of men a 
start in Aviation, but also has brought them raises in pay, 
promotions, and rapid advancement. This is because at Aero 
ITI you are trained to meet the industry’s needs for men who 
are competent to start with .. . and can be trusted with more 


and more respons’>le duties. 





Find out how Aero ITI training can be profitable to 
you, too. There is a course to meet your special needs and 
a1 


circ tances. For details, send the coupon NOW. 


wh 4 


EXECUTIVE BOARD 


JOHN K. NORTHROP 
President, Northrop Aircraft, Inc. 


C. A. VAN DUSEN ROBERT E. GROSS 
Vice-Pres.,Consolidated President, Lockheed 


Send this coupon NOW Aircraft Corporation Aircraft Corporation 
These leading Aviation industry executives supervise the policies 
and operation of the Aero Industries Technical Institute. 


—_ — 


AERO INDUSTRIES 
=~ TECHNICAL INSTITUTE 


¥ 5255 West San Fernando Road + + + * Los Angeles, California 














AERO INDUSTRIES TECHNICAL INSTITUTE 
5255 West San Fernando Road. Los Angeles, California 





Please send information on Aviation careers and Aero ITI training 
I am interested in the following branch of Aviation: [) Aircraft Me- 
chanics; [] Aeronautical Engineering; [] Undecided, please send 
more information. 






Name a - Age. 
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lage, conventional control surfaces and 
stick and rudder pedals. 

I get in. I’m towed off. I pull the 
release lever at about 400 feet as I'm 
n a shorter tow line this time. Too 
ow for a rank outsider to attempt a 
urn, so I go straight ahead, barge into 
an earth bank about 10 inches high and 
think I’ve wrecked the ship. But, no. 
It can take a pounding. 

A new tow line, and I’m up 600 feet. 
[his permits a 180° turn. One of those 
vide, ungraceful turns, but I make it. 
[ land with a reasonable amount of 
smoothness. 

I am now getting into that, “Mister, 
von't you please let me try it?” class. 
I'm running around, chiseling rides. And, 
long, it’s sunset. Packing is done 
as easily as unpacking. We pull cotter 
pins, stow wings, fuselage and tail sur- 
faces on the trailer, and we're off at dusk. 
Harvey’s ship has had about 12 flights, 
four with power pilots who have never 


yerore 


glided before. The Mitchells and Robin- 
on have been up about 14 times. The 
BG-6” has been off the ground more 


than a dozen times with tyros trying it 
yut. There hasn't been even a broken 
tow wire 


Harvey says, on the long drive home: 
the life of a glider 


has flown power 


“That’s a day ir 

pilot. Anyone who 
planes can handle a glider. A man with- 
ut any power time should have about 
six hours of instruction before being al- 
lowed to cut loose. We need more two- 
That would cut short train- 
g time and make for better pilots.” 

My personal reactions: 


place jobs 


Several flights would be necessary be- 
fore I could hope to land on the average 
airport. I’d need hours before I could 
ven approach spot landings. I would 
also need several flights before I could 
make smooth turns. I’d miss that motor 
on coming in short, as you can’t stretch 
your glide. No power pilot with time 
glider should ever get into a stall 
yr spin due to his feel of sensitive glider 
controls. 


ma 


fun, but a lot of 
report of this day shows 
It is cheaper than power flying, but still 
expensive. You may not use gas in a 
glider, but you use plenty of gas in the 
ar that tows you—and there is plenty 
of wear and tear on it, too. As recreation 
it’s swell 


Gliding is a lot of 
work, as the 


END 


What, No Wedding? 
FFICIALS of United Air Lines 


received a shock when Stewardess 
Sue Nelson gave up her flying career to 
become a nurse in Alaska. United of- 
ficials are accustomed to resignations 
by stewardesses leaving the service to 
be married. But this was practically the 
first time a stewardess had renounced 
a career in the air for a career on the 
ground, and an outpost hospital in the far 
north country of Alaska seemed a far 





cry from the busy New York-Chicago 
airway on which Miss Nelson has a flight 
record of 300.000 miles. 
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Worst to Best 


(Continued from page 53) 








flying fields circumference and they will 
lie within the angle covered by the 
heights to the west of the airport which 
could not, in any event, be removed. 
Few airports, indeed, enjoy such favor- 
able surroundings.” 

Another nice arrangement is that there 
will be a joint control tower for the 
municipal field and Bolling Field, which 
isn’t more than a mile away. Also, two 
of the new field’s runways coincide with 
two at the Army base, so that if a 
transport were taking off and its en- 
gines quit, it could glide straight down 
onto Bolling. That doesnt often hap- 
pen, but the arrangement’s there just 
in case. 

The Government boys have done a 
swell job on the arrangements for the 
flying field proper, but it was on the 
terminal (which we prefer to call the 
air station) that they really went to 
town. This magnificent pile will be 
another Miami air base, on a vaster 
scale. It will put to shame the air sta- 
tion at the New York municipal field. 
Listen, indeed, to the ecstatic description 
by Col. W. Sumpter Smith, chairman 
of the Interdepartmental Commission 
for the project. 

“The architects of the Federal Works 
Administration are to be congratulated 
upon attainment of a truly remarkable 
blend of the useful and the ornamental. 
They have employed in this strictly 
functional group a treatment which in 
mass and line pleasantly suggests the 
historic character of its neighborhood. 

“There is a reminiscence, rather than 
a repetition, of Mount Vernon on the 
‘one hand and of the classicism of the 
Government buildings in Washington 
on the other, especially in the disposi- 


tion of windows and supports on the 
facades of the terminal building. 
“They are modernistic only in the 


sense that they are designed to serve 
the needs of that most modern of all 
utilities, the transport airplane. Surely, 
neither George Washington when he 
designed Mount Vernon, nor the archi- 
tects of the Capitol, the White House 
and the Federal triangle of new build- 
ings that carry out the tradition in the 
creation of office buildings, envisaged 
the airplane and its needs. Yet, despite 
the primary consideration for those 
needs throughout Gravelly Point (site of 
the field), the extremely simple exterior 
ornamentation of the buildings provides 
eloquent testimony to the functional 
beauty of the columnar form which is 
the basis, after all, of the classic-col- 
onial.” 

Since the Civil Aeronautics Authority 
is entrusted with the job of promoting 
civil aviation as well as providing safe- 
guards and supervision for it, one of the 
primary considerations in the minds of 
the designers of the airport was to 
create an “air park” which would at- 
tract Washington residents to the field. 
Not necessarily to fly, but to sit around 
and watch the airplanes coming and go- 
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ing. Along this line, Colonel Smith had 
this to say: 
“The rest of the non-flying area is 
' developed in a truly park-like fashion 
for the enjoyment of that portion of the 
public which likes to watch flying and 
in conformity with the general character 
of the Mount Vernon Boulevard along 
which it lies. 
“On the shoulder of the rising ground 
north and west of the airport proper 


are terraced parking spaces in three 
levels, each four feet above the other 
and capable of accommodating 5,000 
cars. Along the west edge of the flying 


area will be elevated benches capabl 
of accommodating 3,000 spectators 
There will be further emergency park 
ing space for another 3,000 cars, all of 


which can enter and leave the airport 
area to and from the boulevard with 
out crossing traffic, by means of the 
clover-leafed separations of grade near 
the north and south limits of the de- 
velopment.” 

And it only cost $9,000,000! It’s 
colossal. 

“And while the airport terminal it 


self provides primarily for the handling 
of passengers,” continued the 
“mail and express to and from pla 
its observation terraces, restaurant, cof- 
fee shop, lunch room, 

dressing rooms afford all of the 
ties in connection terminal 
which have proved so popular and so 
fruitful in the development of 
for air transportation at su 


colonel, 


nes 


lounging 





with an air 


patronage 


~h foreign 








air terminals as Templehof in 
and Schiphol at Amsterdam. in a more 
compact, useful and, we believe, much 


beautiful fashion. 
circulate completely around the terminal 
building on the 
without entering the building or inter 
ferring with the flow of passenger and 
mail traffic.” 

As a matter of fact, the air statior 
does represent the best idea of the Civi 
Aeronautics Authority after an 
tion of leading airports the world 
by officials of the Authority. Fo 
stance, Grant Mason and 
ligan went to Europe and lo: 
the major airports. Later, other repr: 
sentatives studied the best developments 


more Spectators can 


observation terraces 


—_ 
Mul- 


ke d over 


De nis 





on the other side of the Atlant 
Just so that no one will vk the 
air station was designed only for the 


use of the sightseeing public, let it be 
said that there is another floor, on the 
same level as the flying field, which 
will be a service floor. While 
and onlookers are streaming through the 


passengers 
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upper reaches, mail, express and bag- 
gage will be handled here. The only 
exception to the strictly utilitarian na 
ture of this less artistic portion of the 
building is a Presidential 
1, like that in Washington's famed 


Reception 





Union Station, for the use of the Presi 
dent and distinguished guests. 
Service quarters of the airlines using 


the airport will occupy the flying field 


nt of the ground floor, giving them 
space for their flight and mechanical 
ws and dispatchers and the equip- 


nt needed for battery 
ling and other purely 


charging, re 

mechanical 
No better indication of the farsighted- 
ss shown by the i 
vided than the 
treet above 


designers Can be 


passenger concourse, 
the ground floor and witl 
field 


the 


t flying and 
ess to the traffic circle on 


where the 


terrace along the 
other 
side. Here is farsightedness 
it will be necessary for pas 
walk from this 
transports, the C.A.A. 
but with the “probable early adoption 
planes with 
which the 
feet above the er« 


mes in: 


sengers to dc wn level 


urrent Says, 


transport tricycle land- 


ng gear, in doors are about 


l, “mobile gang 





ys may be used for access to such 
nes direct from the terrace and 
ncourse on the passenger level.” 
he new airport is being built to 
vide facilities for three airlines now 
ing the city: Pennsylvania-Central, 
Eastern and American—and no major 


ease in air activities in the capital is 


ticipated The C.A.A.’s experts be- 
ve that the present traffic is about 
Washington can expect, for many 


ars at least. Probably for this reason, 


two hangars are scheduled to be 

t at the present time, but plans 

have been made which will enable the 

Government to build feur more with- 
iny rearrangement. 

he new Washington airport really 

uld be “the really beautiful airport 

e world,” as it was described to us 

by one of the officers of the U. S 

Army's Corps of Engineers, which is 

loing the filling and grading. It should 


f other cities, as is 
an airport which was designed 
Government agency 


and 


be an example for 


tting of 


responsible 
protection 


e encouragement 


f civil aeronautics in the United States 
lhe chairman of the Authority summed 
it all up best. 


This airport was conceived as much 
re than a the 


pital was conceived 


Service to nation’s 


city,” he said. “It 


as a model for what other such terminals 
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may be. Washington, of course, was 
fortunate in the possession of a site 
capable of development so close to the 


city. But that very proximity imposed 
aesthetic obligations never before in- 
curred in airport construction in this 
country. 

“Not only have those aesthetic obli- 


gations been met in these plans but, we 
feel sure, the utilitarian necessities have 
been met for the present and for as 
far into the future as our knowledge 
of aeronautics reach.” 
END 


AOPA News 


(Continued from page 58) 


AOPA Units 
The AOPA i operation 
some 114 city and airport units through- 


can 














now has in 


out the country. A large part of the 
success of this localization of AOPA 
effort is due to the volunteer efforts of 
\OPA member organizers. A new 
“certificated pilots extension course” is 
to be offered through these units at an 
early date. Many instances of local 


AOPA units having 
services for their pilots and plane own- 
ers have been already. The 
National Headquarters in Chi- 
cago is continually cooperating with 
these units to assist them in their local 
problems and their organizational work. 
END 


periormed valuable 


reporte d 


Service 


Some Airport! 

NEW YORK CITY’S new North Beach 

airport, recently opened officially, has 
some interesting statistics connected with 
it. The entire airport constitutes 558 acres 
Its buildings occupy 931,500 sq. ft 
area or a total of 
are 20 hangar 


of floor 
36,215,564 cu. ft. 
doors, 


Che re 
each weighing 25 
tons; 53 acres of concret aprons, a total 
of 102,100 cu. yds. of concrete and 13,000,- 
000 bricks. Steel and reinforcing 
totaled 20,000 and 3,500 tons, respectively. 
There are 200 miles of cable, 400 miles of 
wire, 25 miles of underground piping and 
3 2/3 miles of runways and taxi strips. 
The 25 storage tanks have 
of 465,000 gallons, 


steel 


a total capacity 


HE twin-engined Bceing 247D in which 


Col. Roscoe Turner and Clyde Pang- 
born won second place in the famed Lon- 
don-to-Australia race of several years ago, 


recently was sold to the Air Safety Board 
of the Civil Aeronautics Authority. That 
body will use the famous ship in its busi- 
ness throughout the country. 
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Fires 
(Continued from page 39) 








before bringing the nozzle up to the 
filler neck. 

Now that we're talking about gasoline 
it is well to remind you that it is liquid 
dynamite. The better grades of gaso- 
line—such as the fuel ordinarily used in 
airplanes—is especially hazardous to 
handle. As it is more volatile than auto- 
mobile fuel, it mixes with air in larger 
proportions and passes into vapor form 
more rapidly. Gasoline vapor is heavier 
than air, consequently it will float along 
near the ground like an invisible stream 
for considerable distances. The explosive 
mixture is between one and six per cent 
of gasoline vapor to the volume of air. 
Such a mixture if set off by a spark will 
expand to about six or seven times its 
original volume with disastrous results 
An illustration of the insidious danger 
of gasoline is as follows: four men work- 
ing in a New York City garage were 
killed in an explosion which came while 
they were cleaning grease spots off a 
cement floor. One man was soaking the 
spots with gasoline and scraping them 
with a hoe. The rubbing of the steel hoe 
against the concrete created a spark that 
was sufficient to cause an explosion and 
bring about the collapse of the building. 

Another illustration: the engine of a 
large freighter airplane was being 
cleaned with a wire brush and gasoline 
The wire brush rubbing against a parti- 
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cle of silica in the engine threw out a 
spark which resulted in the total loss of 
the airplane. It’s value was $40,000. 

Even when gasoline is being used in a 
separate room, operators must remem- 
ber that gasoline vapor, being heavier 
than air, may flow along the ground 
through a crack under the door to a 
point where somebody is lighting a 
cigarette or welding or removing a bat- 
tery with the likelihood of causing the 
fatal spark Batteries should be handled 
with great care because very often 
sparks are created when terminals are 
removed carelessly or the battery is 
negligently handled. Batteries are located 
behind engine compartments where there 

be a concentration of oil fumes or 
soline fumes, so the chances of ex- 
osion are quite high and have resulted 
in serious losses. 





Welding on an airplane is another 
source of great danger. If no welding 
shop is available the ship on which the 
welding is to be done should be moved 
into the open or near the open door of 
the hangar where it can quickly be 
moved into the open in case a fire starts. 
Some alert person should always stand 
beside the welder with a fire extin- 
guisher at the ready. Fabric should be 
r >d a good distance back from the 
point to be welded and especially away 
from beneath that point. Hot sparks fall 
downwards and also drift. They are 
likely to alight in unbelievably far off 
corners. Arrangements should be made 
so that these sparks will not be allowed 
to drift to some distant point within the 
fuselage. The practice of surrounding 
and backing with asbestos and wet rags 
is of course to be highly recommended. 


rin > ( 
ppe 





1 the long run it pays to have some- 
one stand by to attack any fire that 
might occur. If the man who stands by 
gets as much as 50 cents an hour, he 
ould stand on guard for 2,400 hours to 
equal the loss of one Piper Cub with a 
value of $1,200. The history of welding 
fires shows that they are peculiar. For 
instance, there was the case of the me- 
chanic doing some welding near the tail- 
post of a conventional steel tubular 
fuselage. All steel tubes are lined with a 
layer of oil to prevent corrosion within 
them. The oil is forced in through a 
little hole at the upper end of the tube. 
It then flows down and drains out of 
another hole at the tail post—in the par- 
ticular airplane of which we are speak- 
ing. The heat of the welding torch 
ignited the oil through the hole in the 
tailpost. The fire burned inside the tube 
ind was not apparent to the mechanic. 
Much to his astonishment a flame sud- 
denly appeared through the hole in the 
center section, some 15 feet from where 
he was welding. It destroyed a good 
portion of the total fabric on the air- 
plane before he could get it out. 

As a rule, in welding operations it is 
fabric that catches fire. Inasmuch as 
fabric fires can be extinguished by water 
it is a good plan to have a couple of 
pails of water handy in addition to the 
usual foam fire extinguishers. Water ex- 
erts a quenching effect that differs from 
the smothering of fire extinguishers On 
fabric or wood where embers may re- 
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main to reignite the fire after a flame 
subsides, water should be very efficient. 
Water, however, never should be used 
if oil or gasoline is also ignited. The 
water merely acts as a float for this 
flaming liquid and spreads the fire. 

One of the most frequent causes of fire 
losses is the unprotected extension light 
or drop light. The bulb is usually al- 
lowed to rest against fabric or uphol- 
stery of an airplane while a mechanic is 
busy with some operation and is not 
watching it. In a very short time suffi- 
cient heat is created to cause a flame and 
unless the mechanic is very much on his 
toes the loss is likely to be large. A very 
unusual fire resulted from leaving such 
a light turned on in a confined space. 
The lamp was hung so that no air cir- 
culation about it was possible. It got so 
hot that the waxy material that holds the 
glass bulb into its socket melted. The 
combination of a hot glass and the ex- 
posed hot filament started the fire. 
Luckily it was of small consequence be- 
cause some one put it out before it got 
beyond control. All drop lights should 
have wire guards around the bulbs to 
prevent contact between the hot bulb 
and fabric, upholstery or anything else it 
might set on fire 

The fire peril in hangars increases 
with the number of airplanes stored in 
them. For instance, a greater number of 
airplanes will attract a greater number 
of visitors. They increase the fire haz- 
ards associated with the added repair 
work. It will necessitate more frequent 
and longer use of extension lights and 
other electrical apparatus. It will mean 
that more ignitab'e material such as 
gasoline in tanks, doped fabric, oily rags 
or open cans of waste paper and other 
inflammable rubbish will be left in the 
hangar. 

In crowded hangars fire will spread 
rapidly and destruction is likely to be 
more complete. The concentration of 
fire risks could be reduced if each air- 
plane was stored in a hangar of its own, 
separated from nearby hangars by a 
clear space or by an adequate fire wall. 
A few airports do have this arrange- 
ment, but most of them have adopted the 
larger type of hangar, possibly for eco- 
nomic reasons. Strangely enough, from 
the point of view of fire protection, the 
hangar built with adequate wooden 
trusses (at least 4 by 4 with chamfered 

(Continued on page 82) 


Four-Engined Trainer 


T= flying boat Maia, lower component 

of the Short-Mayo “pick-a-back” air- 
craft, has become a training ship for Brit- 
ish pilots. She now is at the disposal of 
the Imperial Airways school at the Em- 
pire air base at Hythe. This school pre- 
pares junior pilots, now acting as First- 
Officers, for their full captaincies. Maia is 
the first flying boat in Great Britain to be 
used as an aerial classroom for pilots 
seeking their first class navigators’ certifi- 
cates. 

Though new equipment has been in- 
stalled in the flying boat for instructional 
purposes, Maia will still be available, when 
required, as the lower unit of the Short- 
Mayo composite aircraft. 
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YOU CAN QUALIFY FOR 


24 months from the day you enroll in 
California Flyers’ Professional Flight and 
Operations Course you can qualify for a 
First Officer’s position with an airline! 
The reason that you, in this short period 
of time, can qualify for one of the biggest 
positions in aviation is the fact that your 
training at California Flyers is directed every single step 
of the way towards your goal as an airline pilot. In addi- 
tion to primary and advanced flying, you learn navigation, 
meteorology, aerodynamics, mechanics, radio and instru- 
ment and radio beam flying as they apply, not to military 
flying, but specifically to commercial piloting. This concen- 
tration on airline training goes even further, for you learn 
airline procedure, operating methods and management. It 
is this complete, practical curriculum, coupled with train- 
ing on the latest equipment and following the most modern 
instruction methods, that has earned for California Flyers’ 
Professional Flight and Operations Course the approval of 
the Civil Aeronautics Authority of the United States 
Government as well as that of America’s leading airlines. 
If you aspire to the enviable position of an Airline Pilot, 
you should study carefully the story in back of this course 
as outlined in our catalog, and the records of the men who 
have advanced with California Flyers training. 

> In addition to this and other flight training, California Flyers 
offers complete courses in Master Mechanics, Aeronautical En- 
gineering, Aircraft Drafting, Production Mechanics and Instru- 
ments. These courses are designed to fit the graduate for the 
most advanced positions in aviation. Write for complete infor- 


mation, and plan to enroll soon, for the industry’s demand for 
California Flyers’ graduates is greater than we can supply. 
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Airlines advertising for pilots! Pictured at the 
left is the headline of an advertisement placed 
over the signature of one of the nation’s lead- 
ing airlines. This is but one example of the 
urgent need of pilots. What could be more 
convincing evidence of the many opportunities 
that modern aviation training offers you today. 
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(Continued from page 80) 

edges) may be more resistant to destruc- 
tion by fire than one built with unpr 
tected steel trusses. The reason is that 
the heat rising from airplane fires ust 
ally expands the steel trusses, tending to 
push out the walls of the hangar, and 
then the heat quickly softens the steel 
so that the trusses buckle, causing the 
whole roof to collapse. Wood, on the 
other hand, even when burning, retains 
its stiffness for a long time, thereby 
offering greater opportunity to fight the 
fire and to salvage airplanes 

What is more important, however, than 
a fire resistant hangar is good nge 
housekeeping. A well-kept |! 
duces chances of loss by fire and encour- 
ages owners to store their 
there. By far the greater majority of 
fire losses are caused by simple careless 
ness. A loss always involves a reduction 
in revenue due to a lack of uss 
ment, creates a bad impressior 
minds of the public, usually 
negligence on the part of th 
owner or hangar manager and 
means an increase in insurance pre- 
miums. Avoid fires. 

END 
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AIRPLANE SABOTAGE! 


One of the most recent and spectacular as- 
signments handed to photography is the role 
of sentinel guarding against the insidious, un- 
seen workings of saboteurs! Airplane imper- 
fections, planned or accidental, which even- 
tually might plunge flyers to their deaths, can- 
not escape detection! Here is counter espion- 
age work in the modern manner! Don't fail 
to read how X-ray photography defeats the 
plans of saboteurs at every turn. You'll find 
this informative, brilliantly illustrated article 
on page /4 of the 
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Doctrine 


(Continued from page 37) 





efore the population, driven solely 
by an instinct for self preservation, will 
demand the cessation of hostilities at any 














price, perhaps even before the mobilization 
of the army, or before the fleet has left 
its harbor.” 
Military men quickly raised objections. 
Indiscriminate attacking of civilians is 
st the rules of warfare and contrary 
to the precepts of the great commanders. 
The lefeat of the ene my’s main force 
S l always be the ol jective Further 
and this is doubtless what held back Hit- 
ler lanes in the west—a bombing attack 
1 arouse a people to a fury of resist- 
instead of driving them into panic. 
Douhet was unshaken by these objectives. 
“O would indeed be childish,” he said, 
“to permit the enemy to use for a shield 
women, children and old men. If you would 
prevent inhumanity, prevent war.” In later 
ns of his book, he urged the abolition 
of auxiliary military aviation to permit the 





greatest concentration of strength in a ter- 

izing air armada. Poison gas, he argued, 
be delivered easier in bombs than 
S Is For every ordinary high explosive 


bomb dropped, he proposed that three in 


i 





liary and six gas bombs be used on 
ume area. “Bombing should completely 


so 


y the target aimed at,” he said, 
to operate only 


ainst the same target 


it will be necessary 





12 
When Mussolini formed his first cabinet 
named Douhet commissioner of avia 
In this office the airman converted 
Ita Balbo and other Fascist leaders to 


lis way of thinking and Italy was launched 

program of air development. In 1928, 
ilbo led 61 scout planes to Gibraltar. 
The next year 36 Italian bombers flew to 
the Black Sea. Twelve Italian seaplanes 


flew the South Atlantic to Brazil in 1931. 
Balbo led 24 s¢ aplanes to Chicago and back 
tw years later. In 1934, Lt. Francesco 
Agello flew an Italian seaplane 440 m.p.h 
to shatter all speed records. Today Italy 
holds more aviation marks than any other 
nation. Italian officers say that the Douhet 


ctrine was “proven” in their 1931 ma- 
neuvers and in Ethiopia. 


In driving the Ethiopians from Gorrahei, 
1 battle was reported won for the first 
time with airplanes alone. Air attacks 
turned Ethiopian retreats into routs. Avia- 


tion also functioned as a medium of supply, 
lropping tons of food, water and munitions 
the crawling ground armies. Generals 
und their staffs moved by air and even 
ted battles from aloft. Marshal Ba- 
glio, principal leader in the campaign 
ind a pilot himself, was rewarded by being 
placed in supreme command of all Italian 
land, sea and air forces with exactly the 
powers urged by the Douhet doctrine. 
Douhet’s ideas have also made them- 
selves felt outside of Italy. France now 
has a supreme commander for all forces. 
All major powers, with the exception of 
ind the United States, have organ- 
separate air forces and our new Gen- 
Headquarters air force is a step in 
his direction. Franco favored Douhet’s 
the Spanish civil war but never 
id enough planes to give them a real 
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trial. His failure to win a quick decision 
is cited by opponents of the Douhet doc- 
trine as proof of its fallacy. On the other 
hand, the effect of the 13 air raids on 
Barcelona, March 16-18, 1938, is offered 
by some as proof of the terrorization 
idea. John Langdon-Davies records that 
the raids by only half a dozen planes at 
a time “destroyed the whole mental life 
of a million and a half people for 40 
hours,” 

The conquest of Poland revealed Ger- 
many as being willing and able to use 
Douhet methods. The swift mastery of 
the air, principally by the bombing of air 
helds, followed by the bombing of vital 
centers and (unless Nazi denials are to be 
taken seriously) the civilian population was 
a-la-Douhet. Some German leaders think 
Douhet methods can break the deadlock 
in the west. 

A point of peculiar appeal to Germany 
is the fact that, if Douhet’s terror has any 
chance for success, it is more likely to suc- 
ceed against democracies where those bom- 
barded have a voice in government. In 
war lord-ruled countries thousands can be 
blown to bits, as has been the case in 
China, without changing their government’s 
course. History indicates a different possi- 
bility in England unless the Air Raid Pre- 
cautions campaign teaches the citizens to 
endure attack. World War airplane raids 
on London were all conducted by a single 
squadron of Gothas, never more than 36 
in number, but the clan of the London- 
ers forced the government to keep 10 times 
that many planes in vicinity. As to 
the moral effect, a recent history edited 
by Major General Sir Ernest Swinton says 

“Not even in the Napoleonic era had the 
whole country been made to feel such a 
sense of all but total helplessness. Nothing 
could show more clearly the psychologicat 
value of this new weapon of war. 

“On Sept. 24, 1917, it was estimated that 
some 100,000 people had sought shelter in 


the underground railway stations. As the 
raids went on unchecked, the desire to 
leave the threatened districts of London 
grew apace. Every night the main-line 
stations were besieged by crowds who 
sought the open country, where they hoped 
to find a night’s respite from the tension 
of the raids.” 

Threats of recreating this conditon on 
a vast scale enabled Hitler to blackmail 
his way through Europe for two years. 
Just how far he is prepared to go with 
the ideas of Douhet, only the high Nazis 
know. To cut loose with all of their planes 


would be a greater gamble than they have 
yet taken. There is always the possibility 
that the threat of planes may be more 
profitable than their actual use. 

Douhet did not live to see his ideas de- 
veloped. A heart attack killed him at 
Ceschina, near Rome, on Feb. 15, 1930. 
But death did not stop his arguments for 
air power. He left behind a manuscript 
titled, “The War of 19 published pos- 
thumously by Revista Aeronautica, the 
magazine of the Italian Air Ministry. 
This was the imaginary account of a one- 
day war in which a force of 1,500 Ger- 
man planes of the flying fortress type de- 
troyed the more numerous but less effi- 
cient air fleets of France and Belgium. The 

(Continued on page 84) 
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to you, my friend) ROMANCE, some call it. Wear some of Ort's outstanding new 
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(Continued from page 82) 
German craft attacked in eight columns 
of three to nine waves of planes. All of 
the first waves were shot down in what 
Douhet called “The Battle of June 16” 
but by night all the French were out of 
the sky, Namur, Soissons, Chalons and 
Troyes were shambles and the government 
sued for peace. 

The air armada which Douhet visualized 
as accomplishing this triumph was com- 
posed of self-protecting, fast, armored 
bombers of a single type but of three 
degrees of power. The force of 1,500 was 
described as of 800 planes with engines 
totaling 2,000 h.p. each; 600 planes of 
3,000 h.p. and 100 planes of 6,000 h.p. 
There are few planes of the last class in 
the world today but plenty of power equal 
or greater than the other 1,400 planes of 
Douhet’s mythical force. 

Germany has the Heinkel and 
bombers. From Italy she might obtain 
Capronis and Savoia-Marchettis. Russia 


Dornier 


has a few monster craft. But of equal 
power and able to retaliate swiftly for 
anything accomplished by them, are the 


Handley Pages, Armstrong-Whitworths, 
Boeings and Martins available the 
democratic powers. 


RISING SUN— 


SCHOOL OF AERONAUTICS 








“Built upon the suc ess of its graduates’ 
Govt. Approved Airplane and Engine Mechanics| 
SchoolDay and Evening Classes | 
WEST ROOSEVELT BLVD., at 2nd St., PHILA. | 


GROCERY 
BOMBING: 


THE KIND OF BOMBING 
EVERYONE CAN APPROVE 


Forest fire fighters of isolated moun- 
tain districts need no longer be de- 
layed in their efforts to reach the fire 
line . . . they need no longer be bur- 
dened with the transportation of im- 
plements, bedrolls, food and other 
necessities! Precious moments are no 
Now, aviation has 
The airplane 

















longer wasted! 
changed the picture. 
bombs everything on the forest but the 


fire fighters themselves! Don't fail to 
read GROCERY BOMBERS, one of the 
many great articles you'll thoroughly 
enjoy in the 
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It is too late to gain the surprise ad- 
vantages of the Douhet doctrine but, if 
and when the air go over for a 
final showdown, the outcome will deter- 
mine whether history will record Douhet 
as a murderous dreamer or, in the words 
of General Balbo, as “the first in all the 
world to have fundamental 
importance of aviation in the wars of the 


tuture 


torces 


1 


forecast the 


END 


Warbird Depot 


(Continued from page 45) 














ness tester. Outside the entrance to the 
foundry is a refrigerator where rivets 
are kept on ice. 


over to the 
ngine pool” where the motors, brought 
in from the field, are left for overhaul, 


\ large space is given 


awaiting a trip through the cleaning 
tanks. Among other departments are 
hose for cleaning and sandblasting, the 
eng paint section and the cylinder 
and valve rocker arm section. We 
walked along the engine sub-assembly 
group for rods, crankshafts, piston rings, 
manifolds and push rod housings. Then 


After the 
division, it 


ume the assembly section 


engine leaves the assembly 





to a test block and is run for an 
average of from five to seven hours. It 
then is rechecked and inspected and 
made ready for installation. The test 
block handles engines up to 3,000 horse- 
power. Incidentally, the Army figures 

year and a half to take the “bugs” 

yf new engines so they will suit 
n engineers. 

There are 52-ton overhead cranes 
that carry five tons and are controlled 
by a five-control speed. They can travel 
through the entire building when the 
doors are up. The doors themselves 
weight 35 tons each, but are easily 
handled by the mere touch of a button. 
The building is warmed by numerous 
gas heaters and five 30 h.p. gas fur- 

-es furnish the steam necessary for 





cleaning 

Although accidents are at a minimum, 
there is a nurse on duty all the time 
in the first aid room. But first aid 
isn’t necessary for “glass cuts” in the 
Plexiglass department, for this material 
does not splinter. This composition is 
put in an oven, heated to 230°. It is then 
molded under pressure into plane wind- 
shields and cockpit covers. 

When the writer went through the 
engineering department, mechanics were 


work on about $1,000,000 worth of 
motors and the value of planes and 
equipment under repair totaled nearly 
$2,000,000. 

Experts agree that there is no finer 


aircraft repair base in the country. The 
Sacramento depot is the supply center 


for all the Army Air Corps in the 
western part of the United States as 
well as Alaska, Panama Canal Zone, 


Hawaii and the Philippine Islands. 
To see that this area has an adequate 


reserve, the depot supply building covers 
nine acres and there contains 45,000 
articles. These run from complete air- 


planes to waste baskets; from parachutes 
to stationery. Its 14 warehouses have 
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room for storage, packing, weighing 
and shipping of supplies, flying clothes, 
parts and even film. The office building 
also contains kitchen, cafeteria, and rec- 


reation room for civilian employees. 
The construction is of structural steel 
columns and trusses with wood deck 
and built up roof and concrete walls 


for supply section and reinforced con- 
crete and built up roof for office sec- 
tion. The cost of this unit was ap- 
proximately $1,000,000. 

Set apart from the other building area 
to reduce effect of the noise of motors, 
is the engineering test building. Here 
engines are “run in” and tested after 
overhaul. The building is soundproofed 
and is thought to be one of three build- 
ings of its kind in the United States. 
It cost nearly $220,000. 

Further idea of the size of the depot 
may be gauged by the fact that it has 
a 300,000-gallon water tank, the quarter- 
master’s buildings over $100,000, 
there are two miles of standard gauge 
railroad track on the grounds, a 100,000 
gallon gasoline storage system and $35,- 
000 worth of landscaping shrubs on the 
grounds or in the The 
of supplying water runs close to $80,000 
and the sewerage system cost $55,000. 
Lighting of the reservation cast $60,000 
and even the fire alarm system cost 
$5,000. 

The air depot is truly a city in itself 
with a $130,000 dormitory—reinforced 
confrete and fireproof—that holds 132 
men and the two-story building is said 
to be the finest barracks in the country. 
Another dormitory—for the 7th Trans- 
port Squadron—will soon be construct- 
ed. When mess call the men 
eat in a hall that is similar to a modern 
cafeteria. After dinner, they can go to 
a recreation hall with easy chairs, maga- 
zines, a pool table and a radio. 

An example of how the officers are 
quartered is Colonel Kennedy’s home, 
which cost over $15,000. There are five 
bedrooms and two bathrooms on the 
upper floor of the confrete house. On 
the first floor are a kitchen, dining room, 
living room, bathroom and_ servants’ 
quarters. There is a two-car garage and 
the house—because Sacramento has been 
known to be a trifle warm in the sum- 
mer time—is partially air conditioned. 

Other officers’ the depot 
include five costing $14,500 each, for 
men who rank as major or above and 
numerous other houses for commis- 
sioned and non-commissioned officers 
ranging in cost from $8,000 to $12,500. 
Modern apartments pro- 


cost 


nursery. cost 


sounds 





houses on 


bachelor are 


vided for the unmarried officers. 
The new depot is not the first im- 
portant base at the city. In 1917 an 


Air Corps training field was established 
at Sacramento but, after the close of the 
World War, the field was inactive. Sev- 
eral years later the field was renovated 
and, by 1930, the Army had stationed 
700 men there. But this proved a tem- 
porary move. 

Then the turn of affairs came on the 
west coast when the Army decided to 
give Rockwell Field at San Diego to 
the Navy and the Sacramento Chamber 

(Continued on page 86) 
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These books are training 
tomorrow's aces! 


| HE best fliers are those who have a perfect mental picture 








. “Jordanoff’s books 
Through the Over- 
cast and Your 
Wings should be 
read by EVERY 
student and many 
pilots.”—Aero In- 

surance Under- 

writers. 













of everything concerning the execution of a flight. Until 
YOUR WINGS and THROUGH THE OVERCAST were 
published, you couldn’t gain this knowledge short of actual, 
expensive and necessarily prolonged ground training and fly- 
ing instruction. 

Never have there been such books on flying! The text is 
written in simple, natural, instructor-to-student words, yet 
every word is technically correct. Hundreds of specially-made 
drawings and diagrams show exactly what flight, planes, mo- 
tors, instruments, and weather look like—illustrations so ex- 
pertly done that the volumes are in the libraries of thousands 
of professional airmen, and have been praised by leading men 
in the aviation industry. 

Below are reproduced illustrations from each book. Below, 
too, is the special offer coupon which brings the books them- 
selves to your home for ten days examination. You can’t tell, 
until you’ve seen them, the hundreds of ways in which they’ll 
help you. Mail the coupon today, before you forget. 


OVER A QUARTER-MILLION COPIES IN By ASSEN 
USE... THEY ARE THE STANDARD BOOKS ff |“ ee 
ON FLYING—THE WORLD OVER Vee Vg edviser to leading American air 


| YOUR THROUGH 


WINGS THE 
THE MANUAL OVERCAST 


OF FLIGHT 
THE WEATHER AND THE 
FAMOUS book on flying which ART OF INSTRUMENT FLYING 


has, in less than two years, 

been translated into 7 languages C. R. Smith, President of American 
—and has been bought and used Airlines, Inc., says: “This book has 
by tens of thousands of aviators taken the subject of meteorology out 
all over the world. Not only de- of the mathematical equations and has 
iin cai 7 basi made it simple to understand. It ex- 
Scrines Cerys UE me plains instruments, radio, and all allied 
principles through advanced aero- subjects so thoroughly that it will help 
batics, but there are hundreds of not only the professional airmen, but 
drawings like the ones at the the fledglings.” . . . No other book on 
right, which show graphically weather like it ; no other book that tells 
every step in the training of an so much — with pictures — about the 
merioneed pllet. Wil help gen function and use of the newer instru- 
experienced p ¥ ments which make flying better and 
prepare for tests for all grades safer! It is the first complete and : 
of Federal licenses. With 425 il- practical book on what has been incor- Sample schematic view of 
lustrations, size 7” x 944”, $2.50. rectly called “blind flying.” With 300 Kolisman instrument (much 
illustrations, size 7” x 944”, $3.00. reduced) Sperry, RCA, Frieze 

and others are included. 
, i oe See eH HS 
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Sample meteorological draw- 
ing (much reduced) showing 
safe flying level. 

































OVER 700 PICTURES 
in this complete, 


Tear out, sign and mail to 

FUNK & WAGNALLS COMPANY 

Dept. 52, 354 Fourth Ave., New York, N. ¥. 

al, 2-volume 

prnete ; Send me the books I have checked below. When the postman delivers them, I 
aviation library will deposit with him the price indicated, plus a few cents postage. I under- 


a . = ER stand that if I am in any way dissatisfied, I may return both or either of these 
bay Mla Fim Bin ees 10 DAY TRIAL OFF books within 10 days for full refund of purchase price. 














able reference works for any- B (© YOUR WINGS and THROUGH THE OVERCAST, boxed, $5.00. 

one who is air-minded: | SEND NO MONEY 3; —- 
students, pilots, mechanics. (0 Through the Overcast, $3.00. 00 Your Wings, $2.50. 
private plane owners, build. | 2ither of the above books is available t 

ers, airline employees and singly from any bookseller, Air Asso- e 

executives hobbyists—anyone ciates, Inc., or from the publishers. You B Name m 
interested in planes and fiy- aaa eee eos SS! kee __e_ee____-:©.—~—~CS™!™!™F™C™;™*~™” 

ing. Every branch of avia- Just sign and mail coupon. When books § 

tion completely described, in oe Os tan ae eae B Address .......... siti lates insta ctiinaiiia sc itiiaiad cdaasisaatiaitalaieeailasiiiatiaaaas 
words and pictures, by experts. beep them, send them back for full H NOTE: Check here [J if you enclose remittance with order, in which case books 





refund. will be mailed post free. Same return privilege applies. 
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(Continued from page 84) 
of Commerce, through its connection 
with the National Air Frontier Defense 
Association, was asked to secure options 


on 1,200 acres of land as the city had 
been selected for the new supply and 
repair depot. 

Bespectacled Arthur S. Dudley, sec- 


retary and manager of the Chamber of 
Commerce, is one of the men happiest 
over the coming of the depot. “Mather 


Field (the old training base)” he said, 
“was reserved as a possible future base. 
The reasons Sacramento was selected 


for air defense operations are many. It 
is 70 miles from the ocean on 
paved boulevards, railroads and airways 
which radiate in all directions. Because 
of the central location, transport planes 
from the depot can with the atest 
efficiency supply other air fields. Also 
dockage accommodations on the Sacra- 
mento River are well related to the 
field. The new large bombers could 
not be transported over ground where 
there are underpasses. or rail 





and 1s 


gre 


road 












Preliminary 


RCRAFT 
DRAFTING 


Take your first step toward a career as 
airplane draftsman, designer, engineer 
with this home study course by eminent 
aeronautical engineers. Eighth grade 
arithmetic only math required. Your work 
judged and graded by authorities in the 
industry, Send check or money order: satis 


| 
/ | 
faction upon inspection or your money back | 


WESTWOOD ressonceoe Sho | 


504 Village Station, Los Angeles, Calif. 
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HOK, THE CAVEMAN 


... your first human ancestor! 


During the process of evolution Hok had to 
battle for his existence against tremendous 
odds! By his wits and inventiveness he fought 
a winning battle against the Gnorris and lived 
to found the human race! Yes, this caveman, 
believe it or not, was your first human an- 
cestor! Don't fail to read the thrilling, logi- 
cally true story of Hok, the caveman, and how 
he invented the bow. It's fine entertainment! 
"HOK DRAWS THE BOW" by Manley Wade 
Wellman is just one of the six great stories 
you will want to read in the 


MAY ISSUE | 


ZING 


STORIES 
NOW ON SALE AT ALL NEWSSTANDS! | 
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bridges and the base is situated so there 






































is no interference of this kind.” 
Commanding officer at the depot is 
Col. Frank M. Kennedy, who came to 
Sacrz nto when Colonel Strauss went 
to the Canal Zone. Executive Officer 
is Maj Fred C. Nels Stationed at 
the depot are the 4th and 7th Trans- 
port Squadrons. The 4th, commanded 
by Lieut. Lloyd L. Sailor, was trans- 
ferred to Sacramento from Rockwell 
Field The 7th, commanded by Lieut. 
Thomas S. Algert, is a new squadron 
tha s come about with the recent Air 
Corps expansion These squadrons, 
made up of 32 officer-pilots and three 
warrant officer-pilots, and about 100 
enlisted men, carry supplies to and from 
Army Air Corps units d other vital 
points, such as plane factories and train- 
ing hools. They also fly intra-depot 
freight that takes the flyers trom coast 
to st The pilots have cut the trans- 
portation time of supplies from the At- 
lant coast to the Pacific from five 
hs by water to less than twe days 
by 
END 
— 
Thoughts on War 
(Continued from page 19) 
ev Che fuel tank behind the pilot fit- 
ted perfectly into the scheme of the draw- 
ard designer, hard at work con- 
side such problems as the location 
I e center of gravity and the travel 
he center of pressure on the wing. 
Good design means many things. It 
means speed, maneuverability and pro- 
vision for adequate fire power. It means 
ease of control at critical moments. It 
means stability. It means all the pro 
tection possible for the pilot and, in the 
ase of larger aircraft, of his crew. It 
ns an airplane built by compromise 
between the need for a highly efficient 
we and the need for an aircraft of 
1erodynamic perfection. 





1 


Design caused the backing and filling 











of superiority in the first World War. 
rt British commander-in-chief who 

advised the war office that bet- 
ter { uits must be made available or 
the war might well be lost had been 


brought up against a German pursuit of 





new design. The tide of battle in the 
air swept back and forth almost with 
the regularity of a clock’s pendulum as 
men with slide rules and blueprint paper 
turned out the Albatross, the Roland, the 
Jieuport, the Spad and the Fokker. 

ng planes all, because in the fight- 
ng plane rested the gauge of air su- 
periority 


It was the fighting plane which, in those 
mad days of 1917, when Czarist Russia was 

nbling desperately against the neces- 
sity for making a separate, dishonorable 
enabled us in the Russian air force 
the air in 
Our 


telling blows from 
quick raids over the 
paced the 
the path on sped to 
yp their explosives. Credit to French 
ngineers, those pursuits were Russian- 
made Nieuports and Spads. Our bomb- 


flying boats designed by Dmitri 


Gulf of Riga. 
bombers, sweeping 


pursuits 


which they 


3 


ers were 
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Grigorovich — recently recalled to the 
drafting board, by the way, by the Soviet 
government after a long period of inac- 
ivity—to turn out pursuits. 

The convictions I gained in the first 
World War were embodied, of course, in 
the designs of the airplanes I later built 
United States | believed, and 
events in the new war would seem to bear 


tne 


me out, that fighters need not only speed 
and maneuverability but well. 
It is a natural source of satisfaction that 
a long-range Seversky current 
west transcontinental record of 10 
three minutes, and that other Se- 


range as 


1 
holds the 








$endix race three years 
in succession. Before attained 
their present tremendous power, I was so 
interested in extending the 


tary 


verskys won the 


engines 


range of mili- 


planes that I contrived 


a refueling 
system which was the basis of extended 


the United States Army 


experiments by 
Air Corps. 
Now it is interesting to watch the ef- 
forts being made by the European bellig- 
to extend the 
Their “interceptors” 
because their mission is to intercept the 
from 


range of their pur- 


erents 
(a misnomer, 


suits. 


enemy at a considerable distance 
their own bases, not immediately above 
the 
7 . - —— . i244 
power necessary for the job to which they 


Their fighters 


enemy’s objective) lack the staying 


can 
to grips for 


M4 | 7 
are assigned. 10Cal 


well be designed to come 


a brief 30 minutes or so in 






the great air 


space over the public utility plants or 


munitions factories which they seek to 
defend. But their interceptors must be 
provided with a second wind and only 
now are the nations at grips with each 


other giving their fighters in that category 
a chance to show their worth. The Mess- 
erschmitts, the Spitfires, the Hurricanes, 
the Dewoitines, the Moranes and the 
Koolhovens are being redesigned in the 
struggle for air superiority. The Germans 
are pushing the production of a 
Heinkel and of the two-engine Messer- 
schmitt Me-110. One of the new Messer 
schmitts recently cruised over London, 
ample fuel in its tanks to return to its 

It was a novel sight for London- 
accustomed to air raid alarms with 


new 





base 
ers, 
the approach of enemy bombers. 

What the Germans will do with their 
two-engined fighter remains for determin- 
ation as the war wears on. But I believe 
that the British fighters, given added fuel 
capacity, will be of material help in Eng- 
land’s fight for air superiority. It was 
my good fortune to spend a month at 
Martlesham Heath, the Royal Air Force 
testing station, last The 
ernment was kind enough to make an ex- 
ception in my behalf and I was the only 
3ritish military plane. 


sSummel! LPOvV- 


foreigner to fly a 
After viewing a good many other pur- 


suits, I concluded that the Spitfire was 
the best all-around fighter actually in 
service. 


It does not have the easy accessibility 
for maintenance that the Messerschmitt 
has, and the Rolls Royce engine loads up 
in inverted flight. With its fuel-injection 
engine, of course, the Messerschmitt per- 
forms perfectly in any flight attitude. 

On an hour’s test flight I discovered 

(Continued on page 88) 
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YOUR AVIATION CAREER 
STARTS AT STEWART TECH 


WORLD CENTER OF AVIATION 


New York, the greatest city of the Western Hemisphcre, and fast becoming the 
greatest in the world, has unique and unequalled advantages for the start of your 
aviation career. Here, within a few minutes’ ride, is the world’s greatest airport: 
La Guardia Field, New York Municipal Airport. Daily hundreds of huge trans- 
port planes arrive and depart, under the most modern day and night systems of 
control. Nearby are the world-famous Floyd Bennett and Newark Airports, and 
great plants where the most modern aircraft, airplane engines and parts and equip- 
ment of all kinds are designed and produced. 


WORLD CENTER OF CULTURE 


No other city in the world offers such general cultural advantages—most of which 
are free: 


. : « New York Public Library, American Engineering Society, Insti- 
Libraries and Museums: tute of the Aeronautical Sciences, Metropolitan Museum of Art, 
American Museum of Natural History, Roosevelt Memorial Collection, Hayden Planetarium, the 
Aquarium, Central and Bronx Park Zoological Gardens, Botanical Gardens, Museum of the American 
Indian, Hispanic Society of America, and the Cloisters. 


1946 World’s Fair: This, the greatest museum of all, now in its second successful year, 

* presents the culture and inventive genius of all civilizations at their best. 
The Fair grounds are near La Guardia Field, quickly reached via a Sc ride. The Aviation Building 
is one of the chief centers of interest both for the general public and all aviation workers and students. 


H H H » New York City’s sky-scrapers are models for the structural 
Great Engineering Projects: engineers of as onde its canatinndh suspension bridges, its 
great subway systems, tunnels and transportation terminals and piers, its renowned broadcasting 
systems—are all triumphs of engineering available for the information and education of the aero- 
nautical student. 


cant slittae* There is practically no limit to the institutional and family facilities for 
Living Facilities: rooms and board—and we take special care to see that our students find 
congenial quarters with cultured people. 


Stewart Tech now in its 31st year, has specialized in aeronautics since 1929. It is located in 

’ the heart of New York City in its own 7-story school building, which is fully 
equipped for instruction in the design, production and maintenance of modern aircraft. It is staffed by 
instructors of long and varied experience in the Aviation Industry. Prospective students and their 
parents are cordially invited to call and inspect ow facilities and observe the various classes at work. 





AERONAUTICAL DRAFTING AND DESIGN COURSE 


Time Required: 18 Months 
Classes in This Course Start in March and September 


This Course technically qualifies the graduate for a position in the engineering 
department of an aircraft company. 


AERONAUTICAL DRAFTING COURSE 


Time Required: 7 Months 
New Classes Start at Frequent Intervals 


This Course thoroughly prepares the graduate for a position in the highly special- 
ized field of aeronautical drafting. 


AIRCRAFT MASTER MECHANIC COURSE 


Time Required: 14 Months 
New Classes Start at Frequent Intervals 


Graduates of this Government Approved Mechanic Course are eligible to take the 
Government tests required for mechanics’ ratings. 


For full information 


CALL OR USE THE COUPON xs 
SCHOOL OF AERONAUTICS 


STEWART TECHNICAL SCHOOL 


Dept. 124 . 253-5-7 West 64th St., : New York, N. Y. 
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The Stewart Tech 7-Story 
fireproof school building 


Fill In and Mail TO-DAY ! 


SCHOOL OF AERONAUTICS 
STEWART TECHNICAL SCHOOL 


Dept. 124, 253 West 64th St., New York, N. Y. 


Please send illustrated catalog and full particulars 
of Course marked X. 


1) Aeronautical Drafting and Design 
() Aeronautical Drafting 


[) Aircraft Master Mechanic 


PN: vic cee cpenniian ts ads cebanetbtenedesbeene 
(Write plainly) 

SO. vn +840 6sbea Van enh tne hake 60dbasderes 

PADS: cs sceensceve gee ORK ius 000 scensedecs 

ABR. cccccees Years of High School............. 








that beyond 280 m.p.h. the Spitfire’s ail- 
erons grew so tight as to require both 
hands to move them. I had experienced 
the same trouble in designing the Se- 
versky P-35, and I made some suggestions 
to the testing station for correcting the 
trouble. 

Flying under an unusual overcast of 
18,000 feet, I put the Spitfire through the 
maneuvers which would bring out its 
qualities. With no constant-speed pro- 
peller, the plane was sluggish—and, in- 
cidentally, very blind—on the take-off. 
But as it gathered speed its climb was 
very good. The visibility was excellent 


LOOK! pane 













semidistant stations. Strong, neat, waterpre 
rene case. ki J first REALLY portat 
carry it! Costs little 
uses cheap Fane tet batteries! Just the thing 
bedrooms, offices, , eames, etc. OPERATES W iit E 
ING - ATW HERE 
SEND ONLY $1. OD (currency, M.O., 















WAL K: 





Check and pay pec st 
man $8.95 pius pomaae on arrival. Sent absol 5 , 
get it! LESS WE G iT, 


plete ready to pl 4 the moment you 
cost, size and up! ——- value! Order yc 
today! GUARANTEE 

MIDGET RADIO Co. 


ur midget 


Dept. PPA-4 KEARNEY, NEBR. 


WEW BOAT! 


20 Ib. 





BIG MONEY 
Assembling 
Make bi 


on each 


plete ‘‘cut-to-fit’’ kit at amazing 

LOW COST! Seaworthy, Fast! Snap- 

= —s afloat. (Complete Sail- 

. few dollars extra.) 

ie 2 aoe portable paddle sail 

WRITE models AND 2 portable outboard 

for big motor, os. x oars ote ls. Finished 

Double Blade Paddle or Oars now 

piinetraced INCLUDED with your Kit. Write 

E E for Free Lavishly illustrated Circu- 

lars and low Factory-to-You-prices. 
15 South Market Street 

Dept. E-40, CHICAGO, U.S.A 





circulars! 


MEAD GLIDERS, 











“Cmere and get socked!” 


The ball 
twisted into the outfield, zigzagged back into 
the infield, corkscrewed, oe or cavort- 


Kelly shouted, and ran in hot pursuit! 


ed, whirled up and down... did everything 
except approach the plate! “The game was 
ny my forgotten. Spectators, sports writ- 

big league scouts swarmed down on the 
field! All anyone cared about was that amaz- 
ing ball Lefty Lopez threw and its fantastic 
duel with Kelly. All we care about is that 


you don't miss THE WIZARD OF BASEBALL" 
- « « one of the most unique and entertaining 
stories ever presented in 











f ADVENTURES 


MAY ISSUE ON SALE AT ALL 
NEWSSTANDS MARCH 20TH! 
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in the air except for a slight distortion 
of vision due to the rounded plastic wind- 


shield. I took a rough calibration of the 
air speed and arrived at a pace of 362 
m.p.h. at 16,000 feet. I am sure that a 
few more miles an hour can be obtained 
from it. In the slow rolls, snap rolls and 
loops the carburetor flooded badly and 
it took some time for the engine to re- 
COVE 

[he plane behaved nicely in two pull- 

ts of seven Gs, though it did not feel 
as rigid as American planes with mono- 


coque structures. It was stable at stall- 
ing speeds and landed perfectly. How- 
ever, due to its small flap area and 
cleanliness of design, it has a very shal- 
low glide which precludes landing on any 
small field with high obstructions. 
Predictions in this world of surprises, 


and particularly in wartime, are always 
dangerous. But I should like to hazard 
the opinion that as the European holo- 


caust wears on, fast, long range pursuits 
will be the only types of military air- 
planes able to remain in the air during 
+h ] 


iylight hours. In the first World 


u 
for fighting 


, but also for photographic 
work and scouting. Other types, too 
slow for the vicious in-fighting which 
became an every day occurrence, sim- 
ply were obliterated. 

I believe that bombardment aviation, 
n this war, will confine its operations 
to the night hours or to bad weather 


nditions—except, I hasten to qualify, 
in the a decision by one side 
or the other to stake all on a tremendous 
an effort to end the con- 
blow. 


event of 


air defensive, 
flict with one 














One of the high commands may con- 
vince itself that such a game would be 
worth the candle. 

END 
Book Bug 
(Continued from page 68) 
York City and return: 
St. Louis—Found a copy of “The 


-angley Memoir on Mechanical Flight” 
y Samuel Pierpont Langley, edited by 
harles M. Manly, published 1911 by 
the Smithsonian Institute—cost only $4. 
oe eae copy of program of 





first Chicago air race meet, held in Grant 
Park i 1911. 
New York—Bought 1910 to 1919 file 


of “Aeronautics” magazine, bound files 
of British magazine “Flight” and French 
“Annunaire de L’Aeronautique,” also file 


of World War I issues of “L’Aerophile.” 
Went de. but ordered quantity of 
virtuz antique French and German 





publications listed by G. E. Stechert & 
Arranged credit. Or- 


up-to-minute German 


Co., importers. 
dered quantity of 
Luftwaffe material 


Visited private library of William 
3urden, noted New York collector. 
Found Burden wanted 1917-18 file of 
the Curtiss “Fly Leaf” (first Curtiss 


his collection. 
file at home, 
with Burden. 
Aeronautical 

extensively. 


10use Organ) to complete 
Had duplicate “Fly Leaf” 
so traded enthusiastically 
Institute of 
library. Traded 


Visited 


Scie nces 


April, 


Acquired complete NACA bibliography 
and rare foreign aviation catalogues. 
(Author’s note: Robischon men- 
tions casually that he “saw a lot of 
scenery and the National Air Races at 
Cleveland.” Actually, he the races 
as a member of the crew of one of the 
race pilots—hard, dirty work.) 

3ack home and cataloguing his newest 
finds, Robischon has formulated a defi- 
nite program. He has resolved that his 
library must become a research facility 
for the nation. He made a small 
beginning. He is charging nominal fees 
for commercial research and using the 
funds to enlarge his library. Veterans of 
aviation industry, owning memora- 
their early days, beginning 
to entrust such items to Robischon, 
knowing that they'll lasting 
guardianship. 

Yet the Robischon library is no 
“mustn’t touch” sort of On the 
contrary, its owner has made it a custom 
to remain at home each Monday, Tues- 
day and Wednesday evening to welcome 
anyone who comes for information—or 
just to chat. No one is more pleased 
than Robischon when his shelves provide 
a student with material for a thesis, or 
clear up an obscurity for a researcher. 

“This library is for the widest possible 


also 


Saw 


has 


the 


bilia of are 


have a 


place. 


use, make no mistake about that,” he 
pledges. “But my ambition goes much 
deeper. Aviation is young in years but 


This prog- 
every phase 


old in progress as a science, 
ress must be documented, 
of it. Here is my dream: 
‘To establish a national facility for 
aviation research, a place where accumu- 
lated knowledge may be collected and 
catalogued efficiently, where all comers 
will find accurate information on the 
evolution of flight by man. 
“TI want to do this myself. 
formal endowment because it might be 
too restrictive. You see, I dream of a 
library where men can smoke... sit 
around and do hangar flying . dig for 
data in an easy atmosphere, not in the 
cold, formal, musty air of a dowdy 
library. 
“This may 
I’ve a lifetime ahead of me 
END 


Battleships 


(Continued from page 12) 


I don’t want 


sound visionary, but—well, 
to try!” 














ceptable twin-engined fighters. They would 
have to be provided with supercharged 
engines for high altitude work, of course, 
instead of power plants rated for low alti- 
tude flight as in attack flying. Perhaps 
this will be done, either in France or in 
the United States. 

To the French goes the honor of first 
resurrecting the twin-engined fighter in 
Europe. The graceful Potez “63,” now 
relegated to reconnaissance duties only, 
the first of the “modern era” (at 
least one unsuccessful English twin-en- 
gined fighter was built about ten years 
ago, but it could hardly get off the ground 
and was simply given up as a bad job). 
The Potez had a pair of Hispano-Suiza 
radials and a maximum speed of 265 m.p.h. 
when it first appeared. Now Pratt and 


was 
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Whitney Twin Wasp Juniors are being 
fitted and maximum speed is 285 m.p.h., 
still too slow for fighting. England’s twin- 
engined fighting mainstay at the moment 
is a converted Bristol Blenheim bomber 
(despite the impression to the contrary 
given by official announcements and the 
newspapers). The Blenheim is small as 
bombers go (span only 56 feet and gross 





weight barely over six tons) and in the 
long-nosed version, fairly fast: 295 m.p.h. 
So it is acceptable for the present, al- 
though six months from now it will have 
to be retired to not-so-tough assignments 


and replaced in the tight spots by better 
machines undoubtedly on the way. 

One twin-engined Fokker machine, the 
G-1, which carries eight rifle-calibre ma- 
chine guns or two 20 mm. cannon and 
two machine guns, is in the same class as 
the twin-engined fighters the belligerents 
ure putting into service, although it is a 
little slower than the best of the others. 
\ possible explanation is its relatively low- 
powered engines (Bristol Mercurys of 
about 850 h.p—but Fokker cannot afford 
to put the very highest-powered engines 
available in most of his machines. In the 
irst place most of them are produced by 
powers now belligerents and are reserved 
for their own craft. In the second place, 
a Dutch company has to sell its equipment 
on a straight commercial basis and has to 
keep the price down. The Fokker firm 
does not have a powerful government buy- 
ing up as many planes as can be produced 
and coming back for more. 

Biggest of the multi-seaters is actually 
the Bell X MF-1, which carries a crew of 
five, grosses nearly nine tons, has a top 
speed of not quite 350 m.p.h. (according 
to the pessimists) and carries besides four 


machine guns, two of those colossal 400- 
pound cannon. 
The multi-engine multi-seaters form 


one of the two distinct, most popular 
lines of development of fighting craft, the 
single-engined single-seater being the other 
They are not, by the way, “multiplaces de 
combat” as some insist. The multiplace 
de combat was. an unsuccessful idea. The 
bomber which covered every possible ap- 
proach with one or two machine guns, 
spread itself out everywhere and as a re- 
sult did not have victorious fire power 
anywhere—and the multi-seat fighter is 
definitely unsuccessful 

Equally interesting are two single-seat 
twin-engined planes, each markedly differ- 
ent from the other. One, of course, is the 
Lockheed P-38 in which Lt. Ben Kelsey 
“loafed” across the continent on 60 per 
cent throttle at 356 m.p.h. a year ago, with 
sundry inadvertent adventures en route. 
Such as the consternation at Pittsburgh 
when, out of the blue, a plane overhead 
radioed that its airspeed was 397 m.p.h. 
(this and the control towerman’s expres- 
sions of surprise were broadcast over the 
public address system). One of the chief 
things for which the Lockheed is reput- 
edly remarkable is a good deal of auto- 
matic equipment to enable a man to fly a 
twin-engined machine and still have time 


and energy to fig 


The other is one of the last planes Tony 
Fokker had a hand in designing before he 
died, the D-23. The engines, in-line power 
plants of medium power, are arranged in 
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| You wouldn't attempt to take off without a landing gear, now would you? 
Of course not! Then why fly without an efficient two-way radio? Clouds, 
| fog, snow, dust, smoke and hard rain need no longer be your “enemies!” 
NOW you can own a good transmitter without having to spend a small 
fortune! NEWARK offers the PRIVATE FLYER’S SPECIAL TRANSMITTER 


| Kit, a complete kit for the light-plane owner, for only $169.03! 
build? You bet itis! Just wire it, and install it, that's all! 





Easy to 


This transmitter has an output of 12 watts, 100% modulated, and crystal- 


| controlled on the itinerant flyer’s frequency of 3105 kcs. Remember, all 


parts are furnished, many of them mounted, ready to wire. Every detail 


down to the most minute, has been 
taken care of. Includes airplane 
type push-to-talk microphone and 
Bliley MC5 (FCC approved) crystal. 
Just wire it, hook on battery and 
antenna ... your transmitter is then 
ready to open up new places for you 
to fly. It’s handy in emergencies, 
yes, and 100% reliable too. If you 
can’t wire it, your local airport ser- 
viceman can, 


THE PRIVATE FLYER’S SPECIAL TRANS- 
MITTER KIT (except batteries and antenna) . . 





sf i g.% 


Same as above, less Microphone. ..............seeeeeeeeeees + -DIS453 


Same as above, less MC5 Crystal...............cceeeeecenes 
Same as above, less MC5 Crystal and Microphone.............$151.93 


LAYOUT DIAGRAM $1.00 EACH 


Individualized Credit Terms Arranged 


. .$165.03 


NEWARK ELECTRIC CO. 


Dept. PA-2 


323 West Madison St. 


Chicago, Ill. 
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MEN! GET THE FACTS ON THIS 
REAL TECHNICAL UNIVERSITY 
EDUCATION IN AERONAUTICS 
In Less Time...For Less Money 


MAIL COUPON TODAY! 


Our outstanding faculty, aviation industry type 
of equipment and practical methods of instruc- 
tion make it possible for AU to offer this thor- 
ough, state accredited aeronautical training .. . 
for a sensible time and money investment. Mail 
coupon NOW for complete facts about AU and 
careers in aviation open to AU trained men 


OVER 40 SUBJECTS IN 


Aeronautical Engineering .. . 
Mathematics, Drafting, Air- 
plane Design, Stress Analy 
sis, ete 

Certified Mechanics 
by United States C 
nautics au hority 
plane engin ind 

rr Sheet Metal, etc 
Administration 

ACCREDITED ‘Traffic, Sales 

tography. Meteor 

Sees eee eee ae eae ee ee eee 
AERONAUTICAL UNIVERSITY (P.A.) 
(Founded by Curtiss-Wright) 

Curtiss-Wright Bidg., 1338 S. Michigan Blvd., 
Chicago, II. 
Send me FREE Illustrated Bulletin. 
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Accurate 
TIME PIECE 


2. Distance — 
B - 

3. soitcsema || Just the thing for 
STOP WATCH 


. M. P. H. 
TACHOMETER 





AVIATION! 


Here’s the most MODERN 17-jewel Wrist 
Watch in the world—and it’s yours for only 
$3.00 a month! ONE DOLLAR down buys it— 
think of the practical advantages and con- 
venience of having—on your own wrist—FOUR 
WATCHES IN ONE! 
SIMPLE TO OPERATE 
The smart, compact GALLET 4-in-1 Wrist Watch has 








TWO tiny levers to control ALL extra features. Each dial 
is separate and clear—readable at Witt Ir 
Watch you get complete instructions many of 





the 4-in-1. It tells time of day like other high ¢ € 
wrist watch Press lever and it’s a precision STOP 
WATCH with “‘TIME-OUT’’ feature ar mir 
register. Press lever and it’s a TACHOME TER t 
miles per hour. Press lever again and it’s a TE LEME Tr R 





to tell distance from source of light-and-soun 
One Year Written GUARANTEE 
This protects you against any mechanical defec It’s proof 





that the makers of your GALLET Watcl 
their product. In addition, you get our mone 
tee! If not satisfied, return the Watch in 1 
your money will be refunded 

10-DAY TRIAL OFFER! 
Fill out and mail coupon at once 
on delivery of your GALLET wrist w: : : 


LOWEST CASH PRICE 
NO INTEREST OR 
CARRYING CHARGES 












275 LIVINGSTON ST., BROOKLYN. N_ Y. 


UNEEDA, Dept. R-4, 
275 Livingston St., Brooklyn, N. Y. 

Send GALLET 4-in-1 Wrist Watch at $37.50. TI will 
pay $1 on delivery and $3.00 a month 


NOMS cccccccccccccesoces 
BEBITEE ccccvccvevcececes 
CUR cc wdcccsoceccccccesoceces Stat 











POPULAR AVIATION 


m instead of in twin—one in front 
pilot and the other, driving a 
her propeller, behir him. Armament 
20 mm. cannon, mounted at the 
ends of the two tail booms which 
back from the wings outboard of the 
lage and which carry the stabilizer 
vators between them (thus allow- 
e for the pusher propeller). Just 
good this unusual design is, no one 
w until it gets into a war—not 
t the moment unless the Germans 
on Holland—but like so many 
Fokker novelties, this one too may 
e conventional applecart 











ghter development is also proceeding 
it more slowly along other lines to 
lized needs 


engined two-sez 
at this distance, 
ype in the U. 5 
} 





the Consolidated wi l I 

s entirely out of service by this time, 
igh a few may be lingering I ngland, 
evel as two types in production 


Boulton Paul Defiant for operation 


id bases, and a slightly smallet 





craft car- 
The chief feature f both is the 
the Boulton Paul power-driven tut 


Blackburn Roc, f 


April, 
neighborhood of 400 or 500 pounds with- 
jut guns, ammunition or sights) and the 
second man in, a larger machine had to be 
built and since it is powered by only a 
single engine, a considerable amount of 
speed must have been sacrificed. The De- 
fiants have not been in action yet, but when 
they finally appear they undoubtedly will 
bear watching. 

Another specialized ty pe under consider- 
ation is a single-engined long-ranged fight- 
er for escort work. No new ones are 
under construction, so far as is known, 
but they might be similar to the Seversky 
convoy fighter or one version of Ger- 
famous Heinke He-112 The 
beauty of the twin-engined ghter, how- 
ever, is that it can car out all these 
specialized jobs in what is basically the 
same airplane. Me-110s are doing escort 
work and others can and will as well. 


many’s 


The twin-engined fighter can carry out 
ground attack with fragmentation bombs 
or machine guns. It can climb high and 
idly, overhaul attacking b mbe . and 
an tear them apart with its su 





ament. Since they will generally be smaller 





ind cleaner than the mber, tl will 
always have the necessary margin of speed 


They are certainly better fitted than sin- 
































rs. This 
artments, 


Lines at its Chicago he: 


iprises nine separate dey 











can carry and move several gle-engined single-seaters by virtue of their 
guns The idea underlying the develop- greater fire power for action against enemy 
ment f the two craft s that the plane fighters. Tl e pocket battle shij is of the air 
shall cruise along side an enemy bomber will be heard from on all these counts in 
and simply pour a broadside into it. To days to come. 
get the turret (which must weigh in the END 

Flight Surgeon 
(Continued from page 42) 

doctor once a month. Department of- one each for eye testing, ear testing, 
fi permission nose and throat testing, X-ray and 
but any on its  fluoroscope diagnostic work and so forth 
p [here are gene ral examining rooms for 

S nt work out men and women, a basal metabolism 
tha en medical room and a number of test laboratories. 
dire branch of Equipment valued at over $20,000—in- 
the rce, urged cluding complete X-ray and fit woroscape 
all to maintain devices, an electric cardiograph, a bas 
the insure the metabolism apparatus and all the latest 
p ts eye-testing devices—are in daily use. The 

I 1er said, “is department was established by olonel 
mor in any A. D. Tuttle, M.D., U. S. Army (Re- 
ot ho is under tired), who for four years was com- 
pa Sa prey to mandant of the Army’s School of Avia- 
1ero! to take the’ tion Medicine at Randolph Field. From 

leave the five to ten especially-train¢ 1 surgeons 

or admit this are regul larly employs d in its laboratories, 
ea t. But if he American, Eastern and Pan American 
: feeling, he Airways also have elaborate medical set- 

( ous to public safety.” ups, requiring the services of from two 

5 that time, a vas hough scat to five full-time men each. Most of the 
te rps of especially ined physi ther commercial companies rely upon 
cians has been studying the problem part-time medical workers scattered 

( nethods and tech- about in various sections of the country 
n S been exchanged he earnings of the doctors regularly 
and re lz mbled and employed as flight surgeons run, on an 
is s evidence accu lates, opera average, just a little above those of sur- 
tor nd pilots have been warned of  geons in general practice. The part-time 
possible physical or mental dangers. air doctors are paid on a fee basis. 

The typical airline medical department About 700 doctors with varying de- 
of today is by no means a small “one _ grees of special training in aviation medi 
mat! fice although the flight surgeon cine, are designated as thorized medi- 
is still the dominating figure. One of cal examiners by the Civil Aeronautics 
th )S -date of airline medical Authority. Their job is to give each 
centers is maintaine< United Air applicant for a student pilot’s license a 


thorough physical examination, recom- 
mending those who pass to the C.A.A.’s 
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medical officer, wl ssues the license. fi : public mind with the elimination of 
s license specifies the highest grade Family Airplane practically all manufacturing costs. This 
, t license t icant’s physical : 7 a is not true Even in mass production 
; slit (Continued from page 26) - 
ns 1 permit him eventually we have to have labor and the amount 
t ’ to the results of of material used in each unit remains 
exal nt These physi- and then turn on electric current and the same. And, to top this, we have 
P ‘ ding i _ ine , 
rge a standard 40 a mass spot welding job. Over that to charge off to each unit the expensé 
$ ( could be fitted the trailing half of the oF tooling our vast factory. The savings 
gc . S stez Oo ing d : ; ; 
t ut 50 gradu- re ie Our ribs, ~ tead being of mass production will be considerab! 
pee at she ‘pe with cross acing 
Scl 1 of Aviation ven mat on ve = — a but not great enough to supply that 
é ea could just as well be of channel type, . om . 
tl nation’s ee - mythical $700 airplane 
iM which is far simpler and more practical B . I gi Sia belle : 
anda Alarine . i > y 4 4 ac "ws, lets 
: > sieht Mass production of transports has gone ae ; give heated > on ' 
( tationed ever there are : eee ; gap ~onside 1e cost o > tor have 
nate ee , far in effecting simplification, but we can COMSiCer the cost A ae tne ° — 
anes and : . . scribe ss ‘ost from § 50 
ivan ¥ _ go much farther in a very short time de cribed This should See Som We 
e art urse, accord- 214 we are. to $1,750 on a mass basis. That sounds 
a We have come to the point of ex- like a lot of money until you consider 
oe . a , development to pl ding another bugaboo. Mass produc- that today’s standard 400 h p. radial 
work of all tion seems to be synonymous in the costs $5,000. Remember, too, that 
ght surgeot s been a marked 
the v g hours of com- 
ts. J most of them fly 
rs per day and \\ . 
per day and ° ? ° 
eage Scene er alas Your Splendid Recommendation 
at fr t intervals are in- 
‘. / ae 
: a t of worry or fa throm LINCOLN is good enough 
kes the mediate subje ct , 
for me - You may report 
irked decrease . ° “ 
ber Pcegeares Peco tgg Y for work in the morming 
t l a ré One y “ SS 
e tol ny years into the 
l a mish: 
2 mishap --andthus ANOTHER LERN@COLA 
e “‘staleness 
Graduate is | hed hi 
: iat ll raduate is launched upon his career 
} i> « > i 
expé ess and all the ° AYVEIATIO Yes—the men in Aviation 
k 1 professional in who do the hiring are al- 
| B it simply is y ways glad to see a Lincoln 
‘ t aman fly when Yj Trained Man. Graduates of the Lincoln Aeronautical Institute are Stepping 
tal f How- Y/ into fine good-pay positions with leading Aviation Companies coast t 
ingle : omni Y/ ff fj . : . . : 
flight sur; s most difficult Uf coast. More than that. . . they’re making good. Enthusiastic letters from 
is that of forcing the re- employed Lincoln Graduates bring us news of frequent promotions to 
has seen positions of greater responsibility and better pay. Aviation wants more 
S lities are Lincoln Trained Men. Many times in recent months, this Lincoln School could 
s lly gol n him. Today, have placed twice or three times the number of Lincoln Graduates available. 
the best men in the transport 
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ces f r Lincoln’s career Training prepares you for your 
; ~~ arsete +4 a ae ing prepares you for your Govt Training in Aero- “weer , : 
S' etter training Rating as Private or Commercial | nautical Engineering Gov't. Rating as Airplane and 
ker re ut it cannot con- Pilot. Advanced Training pre prepares you for re- Engine Mechanic. Airlines are 
, : . And = pares for Gov't. Rating as Flight sponsible position calling on this School for more 
SO Cty nd so it 1s Instructor. Here you learn to fly with Airplane Build- f its A & E Mechanics Graduates 
ar ‘ flyer, whose first fast modern airplanes. You learn er or Airline. Only Other Mechanics and Sheet Metal 
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1“) FLIGHT 
CA LCULATOR 
only 





Ort's Universal Flight Calculator solves time, dis- 
tence, air speed, ground speed, altitude, compass 
course, gas consumption and time of orrival prob- 
lems. Directions included. Only place in the country 
where you can buy o guaranteed flight calculator 
to fill all average requirements for 50c! 


DEALERS WANTED! WRITE ON YOUR OWN 
LETTERHEAD! 


SopAY KARL ORT 


* M-eZ POPLAR ST... YORK,PA. 














BUYERS’ DIRECTORY 


AIRPLANES 











TH Te- WING SAFETY AMERICAN FLEA SHIP 


Climbs fast, holds altitude 
on half power, performs 
like slot wing ships. $25 
Down, balance easy pay 

ments. Propellers and sur 

plies at low factory prices 
Mail 25c for complete in- 
formation. 


UNIVERSAL AIRCRAFT COMPANY, Inc., Fort Worth, Tex. 




















BOOKS 


FLY $1 


JUST OUT—A practical Course of 
Instruction by Tob Swift and 
Knouff, nationally famous instrue- 











tors. Gives easiest method for every 
thing from takeoffs to stunts and 
navigation Iilustrated 29 chap- 
ters, 52 pages. only $1. Complete. 


Detalls on request. 
The Aircraft Directory, Athens, Ohie 


AERO BLUE BOOK 


of Aviation gives specifications of 450 Com- 
mercial, Private, Military planes, 200 Aero 
Engines; Illustrations; Appraised value of 
numerous used planes ; Points on buying used 
planes and choosing your Flying School; 
Lists of manufacturers, etc. Send $1 cur- 
rency or money order. 


AIRCRAFT DISTRIBUTING CO. ‘i 
Div. 4-PA 1480 Arcade Bidg. St. Louis, Me. aS 


SKYWRITING 


AND SMOKE TRAILS. A complete book on the subject 
How to Build the Apparatus, Materials Used, Methods 
and Restrictions. By Lieut. Joe Mackey, one of America’s 
finest Skywriters. The only information available. 70 
Pages, Tlustrated, Imitation Leather binding. Price 
$1.00 postpaid. 


The Aircraft Directory, Athens, Ohi 1 




















MISCELLANEOUS 


(Now For YOUR LICENSE) 


Airplane mechanic’s home-study course $1.25. Engine 
mechanic's course $1.25. Both courses $2.00. Postpaid 
or C.0.D. Contains all license questions with answers 
and accurate diagrams. Helps you tremendously in 
your mechanic’s as well as Pilot’s License Exams 


“See You at the 1940 New York World’s Fair” 


MEYER ENGINEERING, srempercaa, N.Y 
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| whether you make a few or many, the 
motor calls for the finest workmanship 
and materials available. 

I would set the cost of the motor at 
from one-quarter to one-third of the 
entire ship, which makes our total cost 
$5,000, I hope a little under. I 
not be satisfied- to design a fam- 
rplane for less. This is twice the 
cost of a fine motor car. No doubt you 
are shocked. But even with mass pro- 
duction, it is impossible to get the figure 
lower and use adequate materials. To- 
day’s ships capable of the performance 
I have outlined cost from $10,000 to 
$25,000 and up. 

What of models? There will be but 
one model. There will not be, for in- 
stance, one which will cost $5,000 and 
carry five people, and one which will 
cost $2,000 and carry two people. For, 
figuring on a mass production basis, 
complete tooling would be necessary for 
each model. It would simply be another 
airplane. The problem wouldn't be as 
simple as it is in the automotive indus- 
try, where a standard chassis carries 
all body types. There will be nothing 
from. You will take it or 








to choose 
leave it. 

I guarantee that in this airplane of 
mine you will get dollar for dollar value 
in comparison with the mass-production 
motor car. But there will be more dol- 
lars involved in manufacture, therfore 





the cost will be more. As to market, 
I think there will be plenty. There are 
thousands of automobiles in the United 
States which cost $5,000 or more; thou- 
sands of homes which cost $10,000 to a 
great deal more; thousands of yachts 
of all descriptions costing $5,000 or 
more. The thing America has needed 
is an interest in flying born of associa- 
tion with it and experience in it. Amer- 
ica is getting it today and this is the 
basis for the success of my family plane. 

Now, all I need is a manufacturer who 
is willing to gamble with me. 

END 


Cubs' Den 


(Continued from page 17) 














private rating and his 18-year-old daugh- 
ter, Betty, is a student pilot. Piper also 
has gotten a few more pilots in the family. 

“The girls my boys married,” he ex- 
plained, hopefully, “have soloed.” 

Despite his 59 years, Piper retains ex- 
cellent vitality and boundless enthusiasm. 
If Bill Piper has a particular aim in life, 
it is to reduce flying costs. He has ruth- 
lessly slashed the prices of his planes until 
competitors predicted ruin, but Piper has 
gone on confidently. 

“And, by golly,” he insists emphatically, 
“they’re still too blamed expensive. We've 
got to get up enough production so we can 
cut them still more.” 

His particular hate is the airport which 
charges $25 to $35 a month for storage of 
a Cub or other light airplane. 

“Outrageous,” he storms, and proudly 
points out his row of neat little hangars at 
the factory, emphasizing that such hangars 
can be rented out at $3 a month at a profit 
to the owner. 
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Piper encourages his own employees to 
fly and the sleepy little town nestled 
among the high hills of central Pennsyl- 
vania is rapidly becoming one of America’s 
most air-minded towns. Virtually every- 
one in the town has flown at some time or 
other. Piper frequently sponsors free 
flights, at which time 1,100 to 1,200 per- 
sons are taken up for rides in a single day. 
About one-third of the factory’s employees 
already are pilots. Many others are rapidly 
becoming pilots, getting instruction from 
a factory pilot for only $1 an hour. 

Flying at the factory really is safe. The 
Cub Flyers flew 3,270 hours in a 12-month 
period—a distance nearly equal to 11 times 
around the world. A check of their auto- 
mobile speedometers showed that club 
members had driven only two-thirds that 
distance. Accidents? Well, members have 
had three automobile accidents—but none 
with planes. 

Piper doesn’t believe in excessive regu- 
lation. 

“We aren’t going to get any place,” he 
said, “unless we get a more simplified sys- 
tem of regulation.” He blames most of 
the air accidents on pilots with a certain 
handicap: lack of brains. 

“Lack of brains,” Piper insists, “is a 
worse handicap than lack of an eye, arm 
or leg. We've got a lot of pilots with such 
physical handicaps who are good, safe 
pilots—but I’ve never seen one yet with a 
lack of brains who was a good, safe pilot. 
But then such a pilot isn’t a good, safe 
automobile driver or a safe man at a fac- 
tory machine or at anything else.” 

Piper is particularly jealous of his 
planes’ reputation for safety and strength. 
He is proud of the work his ships are 
doing in various parts of the world. For 
instance; they’re used for photographic 
work, pilot-training and running errands. 
One Cub Coupe owner, Clinton Shirley of 
Fort Worth, Tex., is a professional live- 
stock surveyor. He uses his ship to fly over 
a herd, studies the cattle without landing 
and flies back to report to his client on 
the value of the herd. Another Cub 
owner uses his ship to haul gold from 
an inaccessible gold mine to civilization, 
using a tiny field at the mine which 
would be impossible for another type of 
plane. 

Piper has great hope for the future of 
lightplanes. So has the Civil Aeronautics 
Authority. Neither will concede that there 
is a saturation point for lightplane sales. 
30th talk about licensing 50,000 planes in 
the next five years. Meanwhile, Piper is 
doing his bit to lower plane costs still 
more and to prepare for greater mass pro- 
duction. Already his factory, more than 
any other, resembles an automobile fac- 
tory with its production line methods. The 
factory buys its supplies—Northwestern 
spruce for wing spars, steel tubing for 
fuselages, alloy for wing ribs, air wheels 
and fabric—in carload lots. The factory is 
plentifully supplied with expensive machin- 
ery. 

“That,” says Piper, “helps keep costs 
down. Machines cost plenty of money, 
but they do a lot of work rapidly.” 

Tubing is cut for 200 airplanes at once 
and is stacked in racks. Each part is 

(Continued on page 94) 
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Airy Chat 


(Continued from page 4) 











expressed such interest in the articles we'll probably be 
running them five years from now. We're well on the way, 





at least. Coming up soon are Marshall Headle, Lockheed’s | 

chief test pilot; Cloyd Clevenger, veteran free-lancer; and | 

Earl H. Robinson, another of the movie stunt pilots. ] e 
* ” + 


F NNY so many mmunities are indifferent to the need 


6 7 8 § 











markers. Perhaps it’s just that city officials have 
ni neeption of the value of an air marker. We'll never 
forget the one time ours and two other lives were saved 13 14 15 16 
by one. We were scooting over the tops of densely wooded | 
hills deep in Pennsylvania. Our old biplane’s three gas | 
tanks all had sprung leaks and were down to about a ell el ee e3 
pint. Solid overcast forced us lower and lower. It was | 
just about dark, raining and we were completely lost. No 
parachutes, either The clouds came lower and we soon | ec] Pat | 29 3) 
flying up and down narrow valleys looking for any 
clearing. The pilot shook his head and pointed to the 
tree tops, indicating he was going to try mushing into | 
em so as to hurt us as little as possible. Suddenly, as | Make Monday. March 25 


f over a high hill we all yelled at once: an air 
marker! Whitewashed stones on a hillside formed the 
’ Out came our map, we located Clearfield, 


the day you start training at 


Clearfield 





found the nearest emergency field and got to it just as 
arkness, the weather and our ship settled onto the ground. 
[hat air marker, we were told, was the work of the Clear- | 


AVIATION SCHOOL 


field, Pa., Boy Scouts. This is the first chance we've had 
hank them 


* * * 
N‘ YTICED an old trick the other day we hadn't seen in Accredited by the U. S. Civil Aeronautics Authority . . . Licensed by the State of New York 
aviation for a long time. A manufacturer announced | 
a new low-wing monoplane, ostensibly ready to go on the for fo} bb aot-04-1-) am bal bat. Lele) al 
market. With his announcement the manufacturer sent 
along a photograph of “the first of the new ships.” Actually, 





the photograph was of a small scale model placed on the CHOOSE THE COURSE YoU WANT 


apron of an airport and photographed at such an angle 

at the model looked life size. We were surprised by 

number of folks in the industry who thought it was a 

picture of a completed airplane. Actually, to the best of 

ur knowledge, no full-sized airplane of this design exists. 
> * * 











COMMERCIAL PILOT 
AIRCRAFT SHEET METAL 


> 


| fate post card from Bob Winston the other day was a 
surprise. He mailed it just before sailing for Sweden, 
ACCO 


accompanying those Brewster fighters recently sold to the MASTER AIRPLANE AND 


Says he’s to teach the Finns how to handle them 


you i remember, wrote several articles for us, based ENGINE MECHANIC 


experiences as a Naval aviator. Reader’s Digest re- 
printed his first P.A. piece. The card also contained promise . 

: COMBINATION 
ints FLIGHT-MECHANIC 


me excellent material” from over there. We've got 

yur fingers crossed 
S' )ME day we're going to get our first ride in a seaplane. 

We want to now, more than ever, after working on 
“Seaplaning Is Fun!” with Mr. Kurt (page 20). Just recalling a a b E Y 0 U R 0 WwW N FUT U R E I N 
some of the flights we’ve made in landplanes is enough to make 
us take an active interest in the pontoon-equipped jobs USTR TH 
Just think: here at Chicago, we could take off of Lake THE IND Y WI A FUTURE 


Michigan (four blocks from our office) and fly all the way 
up into Canada for a week-end or an entire vacation—and 
d have a safe landing under us every minute. We could SIGN AND MAIL COUPON TODAY 


stop at practically any town along the way that looked 


nteresting. Or go fishing out the cockpit window. Or SPRING CLASSES START MARCH 25, 1940 


swimming tla pe ntoon 














* * * 





E’RE definitely planning to visit Bill Piper now. 
We'd always intended to, but “Cubs’ Den” on page 14 
we've just got to see the place and the man 
n for it. Trouble is, the Piper plant almost ts a 
it’s so hard to get to. Nearest airline stop is Wil- 
i p Pa., and that’s been discontinued for the time 
being. Of course, we might consider riding a train for the 


sixth time in our lives 


ROOSEVELT AVIATION SCHOOL — at Roosevelt Field, 
Mineola, Long Island, N. Y. 


Without obligating me, send details of course checked: 
0 Private Pilot 0 Commercial Pilot O Aircraft Sheet Metal 
DO Master Airplane & Engine Mechanic [ Combination Flight-Mechanic 
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The New C-D Monowheel 
GAS 


Job 


“ITSY 
BITSY” 


AND DOES 
SHE 







CLIMB! 
A —— of the om ale } r 
parasol arrangement oan 
dihedral wing and mono- / (Class"“A") 
wheel landing gear mark a new and radical departure from 
orthodox model aircraft design. Power it with 1%” bore 
motor. (Flies ‘‘rubber powered’”’ too.) Com Kit GP- 


5016, including everything (except power unit) $1 00 
s 


Airplane propeller cy 
driven model gas pow- = 

ered car. Power it r : 
with any small (to 
%”) bore motor. Easy 
to build. Design may 
2 og several different ways to suit builder’s taste 

omplete Kit (everything except power unit and 
GUD, CE ccscccssccscccscccces ‘ $4.50 


NEW CATALOG % m2 new C.D motel air 


lanes, ace ships, 
etc. now ready. Send 10c for yom ecu 
CLEVELAND MODEL & SUPPLY CO.:, INC: 


4508D32 Lorain Ave., Cleveland, Ohio 














AVIATION NEEDS 





Instrument Men 


The tremendous increase in the use of 
aircraft instruments has created an acute 
shortage of trained instrument men in 
every branch of aviation. Prepare now. 
Train in Los Angeles or by easy-to-master 
home pudy plan. Low tuition, easy terms. 
Write for free catalog and complete details 
AMERICAN SCHOOL of 
Aircraft Instruments 
3903 San Fernando Road.(Los Angeles) 
Glendale, California, Dept. PA-4 
Gentlemen: Please send me your free catalog, 
Name Age. 
BAA 


City 




































COLT 45 Cal. 
“FRONTIER”’ 
MODEL $445 


Basswood construction kit with working plans, 
machined barrel, cylinder and all necessary, 
hardware, 

COLT 45 Cal. ‘‘FRONTIER" model kit, 434” barrel. $1.45 
COLT 45 Cal. ‘“‘FRONTIER" model kit, 51/2” barrel 1.55 
COLT 45 Cal. ‘‘FRONTIER"’ model kit, 7” barrel. 1.70 
COLT 45 Cal. Automatic Pistol kit... .......-ece08 1.00 
Full scale Thompson Sub Machine Gun model kit... 3.00 
SAVAGE Cal. 32 Auto. Pistol kit, machined barrel. 75 
LUGER Auto. Pistol with 4” machined barrel 1. 
LUGER Auto. Pistol with 6’ machined bar rel ecceve 1.90 
COLT 25 Cal. Automatic Pistol kit. ......-eeeeee% -50 
These beautiful kits are complete In every detail and made 
of the best basswood. All parts are cut to shape and re- 
quire only a short time to finish. Postpaid in U. S. A. 

GUN MODEL CO, 


Dept. K-84, 2908 N. Nordica Ave., Chicago, Ill. 





geared Jumtnous dial for  eertect 
report amazing reception and distance. 


ONE YEAR GUARANTEE 


Sent complete ready to listen with instructions and Tin yp! h one 
AKE 


for use in homes, offices, hotels, boats, in bed, etc 
ONLY A SECOND TO CONNECT-NO etectaiciry ‘NeeDeD! 


SEND NO MONEY! say Rearrival or send $ 


Cash) and yours will be sent con plete postpaid 
ER 


Dept. PA-4 





=a unusual value. ORD 


MIDGET RADIO CO. Kearney, Nebr. 








WAR MANEUVERS 











Just Out! By F. A. Webb B.E.F. 
(British Expeditionary Force) 

Inverted Flying, Spins, Loops, Falling Leaf, Crazy 
ing, and many others; full lamrueiieen. and illustratic 
War Maneuvers and Doge Fighting Details inclu 
plete only $1.00 postpaid. 


UNIVERSAL SUPPLY CO. pute’ mich. 
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(Continued from page 92) 
color-coated so the workmen know exactly 
where each piece fits in the plane. 

In the paint shop a huge ferris wheel is 
employed. Wings and fuselages are hung 
on ingeniously-designed cars on the wheel 
and painters are busy paint-spraying wings 
ind fuselages at the bottom of the wheel 
while those above are drying and gradu- 
ally working down for their next coats. 

The first floor of the factory is divided 
into two assembly lines. On one side are 
the Coupes and on the other the trainers 
and sports. In the line one currently will 

nd a number of ships being built for 
Civil Aeronautics Authority inspectors, for 
foreign owners and others. 

‘The C. A. A. likes our ships,” Piper 
explains. “That’s why they’re putting them 
out to their inspectors.” 

The Cubs emerge from the factory at 
one end, completed and ready to be test 
or ready to be loaded into box cars 
for shipment. But most ships are flown 
away, sometimes in bunches of 10 to 15 at 
a time 

Which in itself is ample 
Piper’s growth. 








illustration of 


END 





Landing Gears 


(Continued from page 59) 








by a combination of both directions. 
Section 3 shows the retraction mechan- 
ism composed of two spindles oper- 
ated by bevel gears. Section 4 illus- 
a a mechanism used to move the 
gear into the fuselage by a hydraulic 
jack. The hydraulic jack simplifies the 
however, it may add to the dis- 
comfort of the passengers if operated 
at maximum speed. 

The use of a worm gear drive is in- 
dicated in Section 5. It moves the canti- 
landing gear laterally into the 
hollow of the wing and the attached 
plates cover the opening in the retracted 
position. In low-wing airplanes the 
ls are usually located below the 
front beam and retracting it about an 
axis vertical to the beams would add 
cut-outs to the front beam. 
Sloping the axis permits the retraction 
between the beams, if the graphic lay- 
out is followed as shown in Section 5. 

The protrusion of a wheel when re- 
tracting it longitudinally may be elim- 
inated by rotating it 90 deg. A design 
shown in the lower figure in Section 6 
is one solution of the problem. One 
miter gear is fastened to the wing and 
the other to the shock strut. If the 
unit is moved through a 90 deg. angle 
the wheel will be in a horizontal position. 

Section 7 shows a design using a seg- 
ment and a worm gear drive without 
rotating the shock strut. The advantage 
of a worm drive is the self-locking char- 
acteristics in the up and down position 
if a low-pitch drive is used. The lower 
figure in Section 7 indicates a retrac- 
tion mechanism with a_ longitudinal 
rvvement followed by a lateral one. 
This design requires only a few parts 
and may prove suitable for lightplanes. 
sually the plunger of a shock-ab- 
sorber strut is guided by the cylinder to 
prevent an angular displacement. This 


design; 





intricate 





April, 1940 


1 


is accomplished by milling grooves into 
the cylinder and attaching a grooved 
disc to the plunger as sketched in Sec- 
tion 8. It may cost less to mill the 
grooves onto the plunger and have the 
guiding disc secured to the cylinder, 
but it will be not so easy to seal against 
leaks. Also, a protective sleeve must be 
added to prevent dust settling on the 
grooves. Connecting the cylinder and 
the plunger with a hinge or hinges as 
shown in Section 8 reduces the manu- 
facturing cost to a minimum. 

Designing retractable 
requires a thorough knowledge of avail- 
able manufacturing facilities and manu- 
facturing methods. Carefully 
drawings showing the 
various position of retraction with all 
forces acting on each member must be 
made, 

There are also a few principles that 
must be followed when designing re- 
tractable landing gears. All axes must 
be parallel to each other to eliminate 
rotative movements. If the axes are not 
parallel, a ball-and-socket joint must 
be used to take care of the rotative mo- 
tion; a universal joint will not be 
suitable. 

Another point of investigation is to 
see that the extended strut stays closed 
when subjected to landing shocks. A 
sketch in Section 9 shows the 
position of the hinge in order to stay 
closed against gravity. All landing 
should be locked in the up and down 
position and should be equipped with 
a positive release unit 


landing gears 


detailed 


landing gear in 


correct 


gears 


If the landing gear is to be extended 
by gravity, a careful check must show 
that the component of the air pressure 
is not greater than weight com- 
ponent, else the landing gear cannot 
extend fully 





Section 10 illustrates in three sketches 
the action of a hinged rear strut of a 
retractable landing gear. Section 11 pic- 
tures a design used in large transport 
planes actuated by hydraulic or com- 
pressed air jacks. A shock cord secures 
the gear in the up and in the down 
positions. The upper figure in Section 
12 shows a horizontal retraction with a 
spindle actuated by bevel gears. The 
lower sketch in Section 12 places a 
compact retraction unit right at the 
hinge of the rear strut; this unit is a 
combination of gears operated by an 
electric motor. 

Until lately it has not been thought 
necessary to retract the tail wheel, for 
it was always exposed to a disturbed 
airstream. Better streamlining of the 
fuselage however showed that retracting 
the tail wheel will 
speed. Tests showed that an unfaired 
tail wheel has the same resistance as one 
streamlined cantilever landing strut. 
Section 13 shows two sketches of re- 
tractable tail wheels. The design is 
usually similar to that of the main land- 
ing gear. 


increase the top 


Amphibians always had retractable 
landing gears that were only raised out 
off the water. Lately however they are 
concealed within the structure to im- 
prove performances. Sketches in Section 
14 indicates the locations of these re- 
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tracted gears. Some high-powered fly- 
ing boats retract their wing tip floats. 
There is a trend at present to retract the 


whole flotation gears of a hydroplane | a ATE PIL T’ HANDB 4 
or of a flying boat as illustrated in Sec- 
rae b 


3 | 
| Phe ; retractable landing gear design | e ° 
offers a very active field for specializa- | || Chambliss and McDonald 
tion; it offers many problems to be | 
solved that involves simplicity, weight | : : il . . 
sd best setedipeanic percocet, 110 Navigation Civil Air Regulations Meteorology 
END 


A plain language textbook especially for 
Learned About | those preparing for the CAA Private Pilot 


examinations. Graphically illustrated, 











































| 
(Continued from page 51) ‘ ° . . 
1H it contains 156 typical test questions. 

works. First it would rain. Then it | 
sleeted. Then it just plain iced-up. My | | 2.50 
first scare, occasioned by the take-off, | : 
ad pretty well worn off. So I said | f} On sale at book stores and airports 
“What the hell!” and gave ‘er the | 
a 1 +1 sematar 7 > | . . . | 
gun. Up went the alemein = | Distributed by AIR ASSOCIATES, INC., Garden City, N.Y. | 
LY,UUU tTeet, wit t Hornet hollering | 
bioody murder. Finally, I found myself |] ABROTEXT PUBLISHING COMPANY 
between two cloud layers and right 

dab in the muckiest part of the | 140 W. 42nd St., New York, N. Y. 

weather. Ice formed in the car- | 
buretor and the heater didn’t even faze oes rte as — — 
the stuff. At the risk of sending a cylin- 
der head wingdingi ff into the night 
like a rocket I was finally forced to CO M E TO LUSCOMBE 
blo the rime out | backfiring my 
notor ickilv. it worked 
motor. Luckily, yes AND PREPARE FOR A 

All this time I was riding TWA’s 
radio beam from Albuquerque to Ama- RESPONSIBLE POSITION 
rillo. Then, so help me, the knob of my . 
less receiver f ff and I was up in 

the creek without paddle. It was at 
this unhappy mo! t that I thought Avail yourself of one of the many open- 
oe ne “ee ut \T. rlier recollec- ings for employment in aircraft factories, 
—— a airlines or airports. 

owever, told me that what used Luscombe has trained and placed hun- 
to be a nice, soft dustbowl probably had dreds of young men in aviation enterprises 
, ; ; 1: oo throughout the United States. They received 
} } + meth: y } 
een turrowed into something quite im- proessoat experience and @ fundamental 
yossible to land o1 They informed me, nowledge of modern airplane construction, 
, toe as lesees > ae nd d maintenance and repair, in this school which 
aiSO, that the altitude | € ground Gown is associated with the Luscombe Airplane 
there was plenty hi Here I was, 200 Pactory. 


pounds of Armistead, with a dinky little 
24 t parachute \s I did once be- 


We will send you a copy 
of “Opportunity in Avia- 
tion” and our school paper 








fore—when my engine had conked—I “Luscombe Highlights”. Next Class Starts April 1, 1940. 
chose to ride ’er in. Somehow or other Address Dept. A. 
I got into Wi ins low in one piece. 
The Gee Bee? Francisco Sarabia, “HS COMBE 
president of a native Mexican airline 4 
that flies practically anywhere yo re “— 
sin ~ ei bought i ek soa SCHOOL OF AERONAUTICS 


it’s the luck of the Latins—but Sarabia 
ped from Los Angeles to Mexico 
City in the jalopy in six hours and 20 


DIVISION OF LUSCOMBE AIRPLANE CORP., WEST TRENTON, N. J. 


Over 90% of our Graduates Placed 











minutes. That's the first time the darned 
machine had ever finished a flight. ... 

Then, not long ago, the jinx caught up 

with Sarabia. He was drowned when her 

engine quit on a tak ff from a Wash- 

ington, D. C., airport and dropped him a A Ni G U A G 2 > 

into the Potomac River 


See what I mean by a lesson? Twenty Made 
minutes more of flying with that Gee Bee | INGUAPHONE 
over Arizona and it would have been me 


nstead of poor Sarabia. There are times 





This amazing new Method enables you, 





when you have to say: I've had in your own home, to speak and read 
enough!” It’s tough, but it must be any of 27 foreign languages in an incred- _ monet AIRPLANES 
a Toe 140% dctve on t ibly short time. Endorsed by leading uni MODEL \ for new Megow Cata- 
op pict gly bess os sy “nd ental versity professors an@ thousands of men SHIPS \ ae! satguin quindy illustrated. 
bile with a busted oil line. So you cer- and women as the quickest, simplest and Shows scores of gas-powered and | 
; , . al most thorough language method subber-powered Model Airplanes. 
tainly shouldn't try it with an airplane _ pcos. Sua * = Also Ship Models, HO-Gauge 
f SEND FOR FREE BOOK. and O-Gauge Railroads, equip- 


gent and supplics. 
How. & Oxf. Sts, Phile. 
Dept.PA, 717 M Desplaines St, Chicnge 


that’s all that intervenes between you LINGUAPHONE INSTITUTE 
and a 400 m.p.h. dive into Nowhere. 


END 80 R.C.A. Building New York City 
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RATE: 8c PER WORD 


FIRST 15 WORDS $1.00 





AIRPLANES—SALE OR TRADE 


AVIO-AVIAN, Licensed, Economical 25 Trainer, 
recently overhauled. Good condition, $425.00 
Trade in on lightplane, 1940 Plymouth, Dodge. 
Overhauled J65, Travel-air mount, less mags, 
$350.00. Bretz, 1295 Inglis, Columbus, Ohio. 


ARROW Sport, 65 LeBlond. Identified Motor 
and plane good condition. $200.00 cash. A. R 
Burge, 1102 North 2nd St., Kansas City, Kan 


SALE OR TRADE: Heath Super Parasol. 
Lawrence, new prop. Less Cowling. W. Hester 
215 Woodland, Nashville, Tenn 


WACO 10, 3 P. O. L. B. Licensed October, 
1940. O-X-5 motor. Ship and motor in ex- 
cellent condition. Fahlin Prop Air Speed 
Hangared. Price $300. Kermit Madson, Ellen- 
dale, Minn. 


FOR SALE: Pietenpol 2-POLM $195.00 cash; 
excellent shape and performance Hangared, 
Identified, flyaway. Paul Mohler, Box 169, 
Middlebranch, Ohio. 


THREE place O-X-5 Swallow. Needs recover- 
ing to fly. Motor O. K. Price $150.00 cash. 
H. C. Mushrush, DeWitt, Ark. 


1 ENGLISH Avion, 1 Hisso Eaglerock, both in 
fair shape. Sell or trade for Nicholas Beasley 
trainer. John Thurmon, LaGrange, Ky. 


1938 SPORT CUB, NC20802, total time 415 
hours, excellent condition, $575 cash. Consider 
trades. Ed Waldo, 427 Center St., Winona, Minn 


O-X-5 TRAVELAIR 2000, Licensed till April 
1940. Good condition and ready to fly any- 
where anytime. $650.00 or trade on Cub, 
Aeronca or Taylorcraft. Orville Walker, Sheriff, 
Sharon Springs, Kansas. 


AIRPLANES sale and trade, “Aero Trade Guide 
News” dime or 25c year. Nation wide circula- 
tion, also Canada, Mexico, Hawaii. Listings 3« 
word. WS8JHP, Pottsville, Pa 



































AIRPLANES WANTED 





WANTED—Two cylinder, two cycle air-cooled 
motor, thirty horsepower or more. State price, 
condition in first letter. Arlie Smith, Arlington, 
Wash 


WANTED—Heath B-4 Motor. Give condition, 
age, price. Lee Shaw, 2126 W. Wisconsin Ave., 
Milwaukee. Wis. 


AIRPLANE PARTS 


AIRCRAFT BATTERY SETS: Includes new 
Exide or Willard 6 volt battery and battery box, 
complete $7.00. Battery only $4.50 approved. 
Aeronautical Trading Co., Floyd Bennett Air- 
port Brooklyn 2 

EXCELLENT Heath Henderson ener and steel 
mount Complete with hub, $2 V. Dillon, 
Fostoria, Ohio. 


WANTED—Four Heath cylinders, undamaged, 
normal wear O. K. Hi-lift camshaft and large 
oil pump. Arden F. Farnsley, 372 Buchanan, 
Gary, Ind. 

AIRWHEEL Special Sale, 5.00-4, tires, tubes, 
hubs, per set, $14.95, slightly used, wonderful 
size for light ships, midget cars, wind wagons, 
scooters Famous 98 trainer two-place blue 
prints, $4.9&. Illustrated information, 10 cents. 
Standard Aero-Craft, Ft. Worth, Tex. 


AVIATION SUPPLIES 


BIG, THICK, Illustrated Aviation Catalog. 
Jammed with more than 1300 swell things you 
want. . personal jewelry, aviation gadgets, 
et All at big savings! Fully illustrated. 
Rush dime to Karl Ort, 599 W. Poplar St., 
York, Pa 


























LICENSED airplane and airplane engine 
mechanics indemand. Sample copy of examina- 
tion questions. $1.00. B. K. Anderson, Box 
771, Inglewood, Calif 

ENGINEERING SERVICE. Lightplane design, 
stress analysis, performance, layouts, drafting. 
Consultation invited. Peyton Autry, Boonville, 
Indiana. 

AVIATION APPRENTICES: Training for en- 
tering Aviation as Apprentices—write imme- 
diately enclosing stamp. Mechanix Universal 
Aviation Service, Wayne County Airport, Dept. 
B21, Detroit, Michigan. 

OPENING, limited number of selected young 
men with $180.00, work board, balance flying 
time, radio beam, blind flying, aircraft radio 
license, commercial license. Noll Flying Serv- 
ice, Bellefonte, Pa. 

HOW TO LEARN FLYING without money 
Folder, dime. Ohmeyer, Box 391-F, Hempstead, 
New York. 

PILOT’S EXAMINATIONS fully covered (all 
grades). Send for Quiz System, revised Oct., 
1939, covering Navigation, Meteorology, C.A.R., 
Aircraft and Engines. Only $2.00 postpaid or 
C.0.D. Quiz System Publications, 1435 Flower 
Street, Glendale, Calif. 

INSTRUMENT RATING (New) A QUIZ SYS- 
TEM: Prepares the pilot to pass his written 
test. Covers C.A.R., Radio-Orientation, Meteor- 
ology and Aircraft Navigation. Authentic ques- 
tions and answers fully covered, including test 
for Radio-Telephone Operator License. Only 
$4.00, postpaid or C.0.D. Why fail? Quiz Sys- 
tem, 1435 Flower Street, Grand Central Air 
Terminal, Glendale, California 


MODELS 


























PARACHUTES: New and reconditioned seat, 
chest, and back packs. Exhibition outfits, Wind- 
cones, Safety Belts, Silk Scarfs, Cargo Chutes, 
Spin Chutes. Johnny’s Parachute & Equipment 
Co., Oakland, Cal. 





BOOKS 





SPOTLIGHT VALUES 


a — le $-38—2 Wasps. Complete! y over 
CECCRC Ceo Reeoeerrecocece . $9000 

pr A VEGA—Wasp 450 te , 5-place, com 

pletely equipped with instruments and two-way radio 


BOGE cc ccceccccccscecccccccesccccscceces $6500 
FORD TRI-MOTOR— 8 Wright J5 motors. Just re 
MOGRSOE ccvcccvccocccccccoccceseccessccovese $3500 
FAIRCHILD ‘“24"—Warner 145 hp., 3-place, 1936 
model, licensed until June, 1940 .......... $2800 


FLEETSTER—Hornet ‘‘B’ 575 hp., 41 hours since 
major, 8-place. Absolutely all equipment and naviga 
tional aids for day-night flying. Priced to sell.. $2500 
MONOCOUPE—Lambert 90A, 2-place, 1937 model, 
535 hours total time, 65 since major, many extras in 
cluding electric starter ......--.+++++. swses Qe 
BIKD—160 hp. Kinner, 3-place open. i: beautiful 
sport ship. Turn and bank, rate of climb, Heywood 
starter, radio receiver, steel prop. Perfect for blind 
DEE dicthdccndvercéchsaaevepesccoterseteotess $1900 
REARWIN SPORTSTER—IeBlend 90 hp., 2-place, 
equipped with battery, lights, ring, new prop. Excel 


BOME  cccccccccccccccccccceccccosccccces --+- $1900 
STEARMAN C3R—Wright J67 250 hp., little time 
TESEERD cc ccccccccccccccsccesevesvosecccecs - $1550 
CUB COUPE—Continental 50 hp., 2-place, low time 
ED detbdbanesncccowssccosecconccocossceeccs 5 


NEW STANDARD—Wright J-5 225 hp., 5-place, 


open, just relicensed; ship completely re-covered 1 
Ger WOTMSOOTMMING 222s ccccccccccccccccccccecs $1500 
FAIRCHILD ‘'24"—Warner 125 hp., 2-place. 

BEES ccc cctecsececcesccccccceccccovesccese $1400 


FLEET—Kinner 100 hp., excellent condition... $1300 


GREAT LAKES—2T1-A Cirrus Mark ITI, 90 hp., 15 
hours since major; re-covered May 1939. Al... $1250 
MONOCOUPE—Lambert 90 hp., 2-place. 40 hours 
since major. All new barrels and heads....... $995 
CURTISS ROBIN—Challenger 185 hp., 3-place, low 
time on ship. hours since major. Many extras 
MED BREE, Bb ccccccccesccrccccesccccocce $995 
ARROW SPORT—Ford V-8, 2-place, 1937 model, low 
total time; just relicensed; absolutely Al. No reason- 
able offer refused. 
Write Us for By! Detailed Description of Any 
f the Above Equipment 
Pom Available 


PACIFIC AIRCRAFT SALES CO. 
Dept. P.A. 
$. F. Bay Airdrome Union Air Terminal 
Alameda, California * Burbank, California 
Alameda 6991 Charleston 6 - 0878 
FAIRCHILD-REARWIN DISTRIBUTORS 




















RONAUTICAL INFORMATION. A timesav- 
ir service for writers, lecturers, engineers, 
research workers. Lists of references supplied 
for all aviation topics. Copies or abstracts of 
articles from all publications. Summaries. 
Lectures prepared. Aeronautical Reference 
Service, 24 Oakley Place, Great Neck, N. Y 
PILOTS’ LOG Books, name imprinted free, 75c, 
two for $1.00; press cards, three for 25c; Aero 
Business cards, 500, $1.75. Box 2792, Houston, 
Texas. 

PAINT, Dope, and Fabric Manual for owner, 
pilot, mechanic, or student. Written by paint 
inspector of a world famous manufacturer. 
Complete details for manufacture or main- 
tenance. $1.00 plus postage. Box 161, Wichita, 
Kansas, 

THE AIRCRAFT Drafting Room Manual by 
Thompson should be in the hands of every 
draftsman and student. Clearly, simply written. 
Many illustrations, tables. $3.00 postpaid. 
Lists free. Aeronautical i; Company, 24-26 
East 2ist St., New York, , - 


GLIDERS 




















ASSEMBLE real fifth-horsepower gasoline en- 
gine. Completely finished parts kit, with Cham- 
pion spark plug, coil, gas tank, etc. Formerly 
$35.00; now only $4 OS. Twenty-minute as- 
sembly. Catalog 3c. Send $1.00, balance 
C.0.D. G.H.Q., Dept. PA, 40 East 21st St., 
New York City. 

SENSATIONAL Atom Engine and champion Gas 
Model Kit, $13.00. P. P. Order yours today. 
a+ Models, 72 Prescott Ave., Staten Island, 








MISCELLANEOUS 


TWO UNIQUE Airline travel booster stickers 
for car or luggage. 20c. Blackburn Aircraft, 
Burlington, Wis. 

TRADE—1936 Harley 80 cu. in. Good condi- 
tion; for Welch, Craft, Aeronca, Cub or Sail- 
plane. Russel French, 1125 §. Todd Ave., 
Warren, Ohio. 


FLYING CLUB has opening for limited num- 
ber of members. Located on Hudson River, 25 
minutes by car from Times Square. If inter- 
ested in flying new 55 hp. C ub seaplane, phone 
or write Murray Greene, 1963 Prospect Avenue, 
Bronx, N. Y. Tremont 2- 340 before 6 p. m. 
WILL trade combination log and circular saw 
for 40 or 50 Continental or Szekely motor. 
Frank Levstik, Aurora, Minn. 

DRIVE CAR BLINDFOLDED make money, 
information for stamp. Jerry Mann, 307A 
Felix St., St. Joseph, Mo. 




















BUILD YOUR OWN high performance Utility 
Glider or Sailplane. Complete plans and in- 
structions start at $12.50. Kits as low as 
$199.00. Complete utility $495.00. Complete 
sailplane $675.00. Send 10c for information 
and pictures. Briegleb Aircraft Company, Van 
Nuys, Calif. 

TWO PASSENGER Piel glider seaplane, li- 
eensable, hull perfect, wings need recovering, 
have fabric. Make offer. Marine Air Transport 
Co., Sky Harbor, Little Ferry, N. J. 


INSTRUCTION 











AVIATION INSTITUTE OF N. Y. 

(Division of Frank Ambrose, Inc.) 

U. S. Gov’t. Approved—N. Y. State Licensed 
YOUR future is involved! 

What are YOU going to do about it? 
Write or visit us and let our men with over 22 
years’ aviation experience show you the future in 
aircraft and engine construction, maintenance 
and repair. 

24-15K Bridge Plaza North, 
Long Island City, New York. 





16 H.P. Speed boat and transport trailer trade 
for light plane. Charles Nelson, Dorrance, 
Kansas. 





PATENTS 





PATENTS: Low cost. Book and advice free. 
L. F. Randolph, Dept. 372, Washington, D. C 
INVENTORS: WE SUCCESSFULLY SELL in- 
ventions, patented and unpatented. Write for 
proof, and tell us what you have for sale 
Chartered Institute of American Inventors, Dept 
21-C, Washington, D. C. 








PROPELLERS 


PROPELLER SPECIAL: Metaltipped, linen- 
base, hardwood, clear, Harley $3.96, Henderson 
$4.86, Fordchev $6.84, Aircooled Ford A con- 
version sets, $24.93; order from ad. Ajirliner 
Propeller Co., Fort Worth, Texas. 
PROPELLERS for Airplanes, Sleds, Boats, 
Fans, Dehydrators. Catalog, 10c. Banks Pro- 
pellers, Hangar 4, Love Field, Dallas, Texas. 











CONSTRUCT, REPAIR AIRCRAFT via govern- 
ment approved methods! Complete home study 
course of ten lessons, over 80 working drawings, 
$2.00 (first five, $1.25), Aeronautical, Box 66, 
Dundee, IIl. 


PROPELLERS—Continental $13.98, Pietenpol 
$13.98, LeBlond $16.95, O-X-5 $17.95, Hard- 
wood Clear, Sled propellers factory prices; also 
supplies, Flying Manual 10c, Standard Propel- 
ler Co., Ft. Worth, Texas. 
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HELP WANTED 


WANTED—Instructor with E mechanic's li- 





cense Splendid opportunity. Does not have 
to be re-rated. Sportman’s Pilot Club, P. O. 
Box 869, Evansville, Ind 





SITUATIONS WANTED 


YOUNG MAN, ambitious, mechanically inclined, 
30 hrs. flying time, would like position around 
Chicago airport; willing to work as mechanic’s 
helper, or at other odd jobs. E. Wagner, 5423 








N. Artesian, Chicago Edg. 5889. 

WANTED: Wealthy man to finance my avia- 
tion training in commercial school. Good refer- 
ences. Only chance Talmer Pederson, Dell 
Rapids, South Dakota 








WPAirports 


(Continued from page 48) 








POPULAR AVIATION 


contribution of the decade of the thirties 
to the national airport picture. Whether 
or not we of today give them the credit 
they are due, future generations will 
see their work and know now that it 
was good. 

END 





Heads Up, Soldier! 


(Continued from page 34) 











in New Jersey, and Sand Point in 
Washington. National Guard airports im- 
proved by them included Roberts Field 
in Alabama, Camp Grant Field in Illi- 
nois, Stout Field in Indiana and Camp 
Douglas Field in Wisconsin. 

Greatest of the WPA's air defense 
projects for the Army has been at 
McChord Field, where workmen exca- 
vated and graded more than a quarter 


of a million cubic yards of earth for 
the landing area, paved and asphalted 
410,000 square yards of runways, built 


warming aprons totalling 162,370 square 
yards, laid five miles of streets, installed 
electrical and heating systems and put 
down thousands of feet of water and 
sewage pipe. Biggest job for the Navy 
was at Sand Point, where WPA labor 
erected all but two or three of the 
existing 35 buildings, including five 
hangars an administration building, a 
new south wing to the barracks, three 
homes for married officers and a new 
bachelor officers’ quarters. 

Dedicated to the ideal of peace, the 
very existence of these up-to-date mili- 
tary airports as potential instruments of 
guarantee of the na- 
time may never come 
needed for military 
purpose but, if it they will be in- 
stantly available. In the meanwhile they 
will serve as a potent instrument in the 
work of promoting friendship, good-will 
and understanding between America and 
its neighbor nations 

Aviation—both military and commer- 
cial—is going to develop at least twice 


defense is a strong 
tion’s safety. The 
when they will be 


doe Ss, 


as fast, maybe five times as fast, in the 
1940’s as it did in the 1930's. To meet 
its growing requirements is a serious 
problem one which will have to be 
solved eventually. When motorists be- 
came numerous enough, we got good 
roads. Aviation must be served in its 
turn. The work of the WPA, extensive 
as it has been, still is only a good 
starter. With work-relief gradually 

pping out of the picture, the need 
for a new program of airport develop- 
ment and extension soon will become 
acute. Just how we will meet it remains 
to be seen, but meet it we must and 


perhaps many of the techniques worked 
out by tre WPA’s shovel-leaning mira- 
cle workers will then stand us in good 
stead. 

Certainly the achievement of these 
thousands of men, who otherwise might 
have been destitute and even desperate, 
onstitutes the most important single 





planes which drop them. The bomb still | 
is the principal weapon of light bom- | 


bardment as it was of attack aviation. 
It might be possible for the size of 
bomb demanded by the character of the 
target to be too large for an effective 
slow-up device such as a parachute, or 
the target might be such as to render 
a delay-fused bomb relatively ineffec- 
tive. Should the attack be made against 
well-disciplined troops which are also 
well-organized with lookouts warning of 
the planes’ approach, the successive 
plane formations might run into such 
a hail of lead from rifle and machine 
gun fire as to inflict unusually severe 
casualties. 

Going up a little higher, the bombard- 
ment airplane need not be afraid of frag- 
ments from its own bombs, may also be 
above effective rifle fire and still too low 
for anti-aircraft gun fire. The disadvan- 
tages are cumulative, however, as the at- 
tacker loses his surprise effect and gives 
the defender time to get his small auto- 
matic weapons into play, while the plane 
is in their field of fire for a longer time 
than if he were flying lower. 

A still higher altitude places the attacker 
above effective small arms and small auto- 
matic weapon fire, but at such altitude 





the large caliber anti-aircraft guns become | 


effective. We may well ask the question, 
“which anti-aircraft guns, the ones the 
other side hasn’t got?”, for it is quite ap- 
parent that there will seldom be as many 
large anti-aircraft guns as there are places 
for them to defend against light bom- 
bardment attacks. Larger, heavier objec- 
tives, ordinarily subject to medium and 
heavy bombardment attacks may be the 
first to get their quotas of such guns. 

Of course, at such an altitude the bomb 
sight must be brought into play but, con- 
sidering the well-known superiority of the 
American bomb sight, this may well be 
considered an advantage rather than a dis- 
advantage. There is still room here for 
enemy pursuit aviation to deliver effective 
attacks against light 
planes flying at such altitudes, but the light 
bombers are not too high that they can- 
not nose for the ground and streak away 
over the waves or three tops, thus plac- 
ing the pursuit at a disadvantage. 

In the expanded GHQ Air Force the two 
groups of light bombardment aviation are 
to be stationed at Barksdale Field. These 
are the 3rd and the 27th Groups, each 
composed of one headquarters and three 
tactical squadrons. 


Notes: The opinions expressed herein are 
those of the author and not necessarily 
those of the War Department. 

END 


bombardment air- | 
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REAL ENGINE VALUE 


Now only 


‘4 
Over 7,000 GHQ 
Gas Engine Kits were 
sold at $8.50. Over 15,000 
soldlast year. Nowis your chance 
to buy the New Improved Kit 
for $4.95. Absolutely complete 
with coil, plug, gas tank, etc. 
Send only $1. Shipped Express 
Collect for balance same day. 








Finished and Guaranteed. 
All Machining Done. 
No Mechanical Knowledge Required. 
1/5 Horsepower 
For Model Planes, Boats, Midget Cars. 


All Parts 


Average assembly time 30 minutes. 


ONLY A SCREW DRIVER NEEDED 
Dealers Wanted 


16 Page Illustrated Hobby Catalog—3c 


G. H. 0. MOTORS, 40P East 21st, New York 











h. 
only $3.99 plus postage. GUARANTEED. Order your 








only Fits easily 

pocket—no messy hookups! Receives local 
walking and will broadcast your voice 
ordinary radio hundreds of feet away! 
make a complete ‘‘Wireless Phone.’’ AL! 
coast to coast—truly a marvelous midget combinatio 
ONE can operate it in a minute! Sent COMP 
fnaructions, ete. Le 4 

in bed, etc 
PRACTICAL, SIMPLE =| REAL VALUE! *Beautiruily. ‘finished 
im durable black steel crackle case. 
M.O.) and pay postman 


*““Tiny- 
the latest radio wcnder! 
Dept. TPA-4 Kearney, Nebr. 


 — ike- —_, 


dyne’’ now and have 
MIDGET RADIO CO. 








AUTOMOBILE RACING BOOKS 


Tell you how to lay out and build high- engines, 
racing car frames and oe. Complete, easily under- 

8 ing drawin s and — 
ing instructions. Worl 


‘s 
ords. Complete details an illustra. 


each post a 
RAY F. “icuNS, Dept. E- | 




















THE TIGER SHARK 
World's Fastest Gas Mode! 


Build and Fly this 
sensational new “G”" 
Line Controlled Speed 
Demon. Speeds up to 

M.P 


Send 6c for Illus- 
trated Descriptive 
Folders. 

VICTOR STANZEL &CO. DeptP. 
Schulenburg, Texas 








Air Piloting— 
Manual of Flight Instruction 
By Virgil Simmons 


Formerly Flying Instructor at Boeing, 


and in U. S. Army and Navy A 
300 Pages, 75 Illustrations, $3.00 


ESIGNED to aid its readers in preparing for the 

official flight and written tests for any pilot rating, 
this book supplies progressive primary and advanced 
instructions from the Solo to the Instrument and to the 
Flying Instructor grades. All flight maneuvers for the 
various certificates are completely analyzed and explained, 
with diagrams to illustrate every detail of their execution. 
Contains 377 questions taken from written examinations for all grades, 
with answers accepted by examiners 





















CHAPTERS: Advice to Beginners. Airplane and Controls. Primary Fight Training 
Piloting an Airplane. Civil Air Regulatior s Pilot Fight ¢ rse ri Pilot 
Flight Course Limited-Commercial Pilot Course ri : I t purse 
Cross-Country Flying Airways Radi Instrument ing nd ng 





Instructor Rating. Acrobatics 


Aeronautic Radio 
for Operators, Pilots, Mechanics 


PRINCIPLES, SELECTION, INSTALLATION, OPERATION, MAINTENANCE 


By Myron F. Eddy 


Lieut., U. S$ Navy, Retired; Member, Institute of 
Radio Engineers, Chief Instructor in Aircraft Radio, Stewart 
Technical School 


502 Pages, 198 IIlustrations, $4.50 


A COMPLETE, up-to-the-minute guide. Throughout, Mr. Eddy has 
kept in mind two considerations: First, the Federal Communications 
Commission’s requirements as to the aviation radio operator’s licenses 
and the Civic Aeronautic Authority’s regulations as to radio, especially 
its use by commercial and! private pilots. Second, the actual approved 
usage of existing equipment for both communication and for special 
purposes such as course guidance and instrument landing. The first eleven 
chapters, if carefully studied, should prepare the reader to pass without 
difficulty the theoretical part of the examination for an aviation radio 
operator’s license. The next five chapters explain special applications of 
radio to aeronautics; they include many important new developments. 
Over 200 questions enable the reader to test his grasp of the information 
given. 

CHAPTERS: Aviation Radio Communications. Fur 'amentals of Electricity. Rad 
Electricity. Radio-Circuits. Rad‘o Tube rie , pr : 

Transmitters. Radio Range Beacons. Ra 
tion Finders. Instrument Landing Systems 
ment. Maintenance. 


Weather Guide for Air Pilots 
By Elbert Lee Eaton 


Aerographer, U. $. Marine Corps 


74 Pages, 27 Illustrations, $2.00 


Se compact, boiled-down manual is specially des 
and certificated pilots, airport and airline officials w 
quickly a practical understanding of meteorology. Fundamental principles 
are presented briefly but understandably. Then their correct interpretation 
in terms of the flying conditions they indicate is made FOR the pilot. 
Particularly important is the book’s explanation of the Air Mass theory 
of forecasting weather conditions. 

CHAPTERS: Definitions, Atmosphere, Water Vapor, Temperature. Wind 
Antieyclones. Synoptic Charts Air Mass and Frontal Analys Particular 
to Aviation. Clouds. Weather Services. Climate 
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1940, Seventy-four Passenger Boeing 314 


Insert—The First Flight—Orville Wright, December 17, 1903 


Just Published—S$th Edition Revised: 
THE FAMOUS WEST POINT TEXTBOOK 


Simple Aerodynamics 
and the Airplane 


Introduction to Aeronautical Engineering 


By Colonel C. C. Carter 


U. S. Military Academy; West Point, N. Y. 
510 Pages, $4.50 


LTHOUGH originally designed for the instruction 

of the Army’s cadets at West Point, scores of 
leading technical schools, colleges, and flying schools 
are also using this book as the foundation textbook in 
their aeronautic courses. It is written in such simple language that many 
thousands of men, unable to enjoy the advantages of an instructor’s 
guidance, are using it to obtain by home study a basic technical grounding 
in the subject. Everywhere recognized as the outstanding technical book 
in the aeronautic field, no other book appraches this in popularity or is 
so widely used. 


This new edition brings Simple Aerodynamics and the Airplane com- 
pletely up to date. It provides a clear explanation of the fundamental 
aerodynamics involved in the design and operation of the airplane. It 
ranges in scope from air flow and the production of lift to the stability, 
maneuverability, and performance of the complete airplane. There are 
over 300 photographs, sketches, graphs, and diagrams. 297 questions aid 
the reader in checking his understanding of the material presented. 
An appendix contains 58 basic mathematical equations. 129 problems show 


how design calculations are carried through in practice. 


PARTIAL CONTENTS 


The Airfoil: Operation of wind tunnel 
4 A.C 


4.’s studies of related airfoils 














Complete Airplane: Four units Axes. 

Fundamental m¢ 1 A f incidence 
bal- Ground, air speed 
attack Equilib 
Stabilizer setti 
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uide to best airfoil-section shape for - E ay SS 
application; to pred cting flight char alance plane M c ests. Positions of 
stics Relation of lift coefficient to ‘thrust line, of center of resistance. Balance 


requirements, 
































peed Measuring pressures along chord of 
airplane. Characteristics of of the Stability: Determining dynamic stability 
L/D ratio, of center-of-pressure travel. Static ngitudinal stability. Position of 
Effect of variation of airfoil dimensions. ¢ » with respect t g chord. Tail plane 
Thick airfoils; comparison of characteristic resistance, thrust nm ents. Lateral, direc 
curves Lateral center of pressure d tional stability Directional stability in 
rat fect of taper in planforn flight 
thi Shape of airfoil ti Applyin 
Reynolds number in variable-density Control Surfaces: Proportions of horizontal, 
tunnel tests on model airfoils vertical tail surface f ailerons. Effects 
of airfoil thickness and planform on aileron 
Selection of Airfoils: Data, methods of com- control. Aileron tests on complete models 
parison ri factors controlling selection Differential ai awing mo 
for varying values of gap/chord ments talanced urfaces Auxili 
stagger Pressure distribution ary methods of al control Formulas 
wings, tail surfaces. Downwash for control surface design. Brakes. 
Performance: Calculation of horsepower- 
Parasite Resistance: Struts *‘Fineness required eurves for d fferent altitudes Com 
ra Equations from Navy design data peace of horsepower available. Landing 
St nline wire Fittings; rough approxi- Speed Hest Bair angie Endurance, 
mations used in practice. Curves for cal- Tange. Corrections for speed, scale effects. 
culating wheel resistance. Tests of various Other methods ¢ ae rformance prediction. 
forms of fuselages as guides to design. Various factors affecting performance 
Landing gear Tail surfaces Radiators Dynamic Loads: Question 
Air-cooled engines. Effects of various cowl Accelerations in loops, spirals r 
Miscellaneous parts; general rules. harre} rolls, miscellaneous maneuvers. Time 
Army estimating method. Short-cut method histories of abrupt power-on, power-off 
to use on new designs pull-ups, barrel rolls, spins Landing. 
Propeller: Blade element theory. Thrust, 7*!ns-of 
torque. Design procedure. Tests. Charac- Aircraft Instruments: Utility, types 
teristic curves Aspect ratios Rake Tachometers Thermometers Pressure, 
Diameter, pitch ratio effects. Structural fuel-level gages. Fuel-mixture, air-speed, 
letails. Fixed-pitch, adjustable, controll- turn, rate-of-climb, flight indicators. Self- 
e, automatic propellers. Selecting pro- synchronous instruments. Altimeter. Com- 
peller for given airplane passes. Drift meter. 
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Exclusive Export Agents: 








A BRAND new ship from stem to stem. 
New in design . . . new in construction... 
new in features . . and new in performance. 
The ideal airplane for operators, because it 
makes for quick, positive, easy and low-cost 
instruction . . . and the perfect trainer for 
students. It carries on the Aeronca tradition 
of exacting workmanship and finer quality. 
Watch for the detailed announcement, next 
month, in this magazine. The original cost 
islow . . . thedown payment is small... . 
and monthly payments can be arranged 
to suit your convenience. Write for facts. 


AERONCA, U.S.A. 





AERONAUTICAL CORPORATION OF AMERICA 


E-4 LUNKEN AIRPORT —CINCINNATI, 
CABLE ADDRESS: 


OHIO 





AVIATION EQUIPMENT AND EXPORT, INC. 25 Beaver Street, New York City 








If You Must Show Oss 
iw tho tf on Your Feet! 





OH WOODMAN-- 
SPARE THAT TREE! 











Lew Screwbird’s girl came out to see 
him fly . . . and just look at the guy 
show off! Now he’s half out of the 
cockpit waving to the girl friend . . . 
and in a low-altitude bank at that. 


Love is blind all right, so Lew doesn’t 
see that tree he’s heading for. He's get- 
fing nearer ...and closer... and 








... Winds up in a “‘tree-point landing”’ 
among the branches—just like a bird. 
Or like a screwbird. In fact he can hear 
‘em singing right now! 


MORAL: Save your show-off work 
for your hangar flying. It’s a lot safer. 
The only place for aerial exhibition- 
ism is on the trapeze bar in a circus. 
It has no place in flying. Ask any 
veteran pilot. 











XPERIENCED PILOTS have f ad I d ring the take-off and climb, and, in 
better all-round perfrormanc¢ ‘ nic iddition, low fuel consumption. 


warm-up, quicker throttle respons ter crul hy not call on Shell's wide aviation experience 


ing range... a balanced gasoline is eded for the answer to your fuel and lubrication prob- 

Skell— long a .eader in the devel f avi iem Chere’s a Shell office near you. Just call or 
tion fuels and lubricants—offers pr vrite Shell Aviation Department, 50 West 50th 
mercial flyers a balanced gasoline vive t, New York City; Shell Building, San Fran- 


quick starting, instantaneous res] e to the cisco; Shell Building, St. Louis. 


AVIATION PRODUCTS 





